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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
'IN WASHINGTON AND UPPER COLUMBIA |
 RIVER BASIN, 1919 AND 1920.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of streams in the United States during the years end-
ing September 30, 1919 and 1920.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have carried
the following item and appropriations:
~ For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currentis and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resouces.

Annual appropriations for the fiscal years ending June 30, 1895-1920.

1895..ccennnn.. e eetieteeaaeeeeteeaeeeaeaeaeraaaaan $12, 500. 00
1896. . coceencnnnn.. e eeeteeeaeeseacasaaaeaiaaiaaanan 20, 000. 00
1897 10 1900, inclusive.. .o eneecinneneeicnrencanaaaaaaen 50, 000. 00
1901 t0 1902, inclusive....c.ocvenneeininenaaennnnanccanns 100, 000. 00
1903 t0 1906, inclusive.. . oo cieieoiiiii i cracieeaceeaaann 200, 000. 60
B TP 150, 000. 00
1908 t0 1910, inclusive.... .. oo oiuiiiii ittt raaaaan 100, 000. 00
1911 10 1917, InClUBIVe. e e e e e e a2 e e et eeaeeiaeaaaaann 150, 000. 00
L) T S 175, 000. 00
L) S N 148, 244. 10

In this work many private and State organizations have cooper-
ated, either by furnishing records or by assisting in their collection.
Ac;knowledgments for cooperatjon of the first kind are made in con-
nection with the, descnptlon of each station affected; cooperation of
the second kind is acknowledged on pages 5 and 6

1
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Measurements of stream flow have been made at about 5,000
points in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1920, 1,350 gaging stations were being
maintained by the Survey and the cooperating organizations.. Meny
miscellaneous discharge measurements were made at other points.
In connection with this work data were also collected in regard
to precipitation, evaporation, storage reservoirs, river profiles, and
water power in many sections of the country and will be made
available in the water-supply papers from time to time.

) DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off”’ or “dis-
charge’’—is expressed in various terms, each of which has become
associated with work of a certain class. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in inches, acre-feet, and millions of cubic feet.
The principal terms used in this series of reports are second-feet,
second-feet per square mile, run-off in inches, and acre-feet. They
may be defined as follows:

“Second-feet’’ is an abbreviation for ‘“cubic feet per second.’’
A second-foot is the rate of discharge of water flowing in & channel
of rectangular cross-section, 1 foot wide and 1 foot deep, at an average
velocity of 1 foot per second. It is generally used as a fundamenta.l
unit from which others are computed

“Second-feet per square mile’’ is the average number of cubic
feet of water flowing per second from each square mile of area drained,
on the assumption that the run-off-is dxstnbuted uniformly both as

regards time and area.

" . “Run-off in inches” is the depth to which an area would be cov-
ered if all the water flowing from it in a given period were uniformly
distributed on the surface. It is used for comparing run-off with
rainfall, which is usually expressed in depth in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
" monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

“Stage-discharge relation,” an abbreviation for the term “relation
of gage height to discharge.”

“Control,” a term used to designate the section or sections of the
stream below the gage which determine the stage-discharge relation
at the gage. It should be noted that the control may not be the
same section or sections at all stages. .
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The “point of zero ﬂow”‘ for a given gaging. st\,ation is that: gponit Ll

on the gage—the gage height—to which the surface of the abrt;dm )
would fall if there were no flow. :

EXPLANATION OF DATA.

The data presented in this report cover the years ending September
30, 1919 and 1920. At the first of January, in most parts of the
United States much of the precipitation in the preceding three months
is stored as ground water, in the form of snow or ice, or-in ponds,
lakes, and swamps, and this stored water passes off in the streams
during the spring break-up. At the end of September, on the other
hand, the only stored water available for run-off is possibly a small
quantity in the ground; therefore, the run-off for the year beginning
October 1 is practically all derived from precipitation within that
year. ‘

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
gives a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter by the general methods out-
lined in standard textbooks on the measurement of river discharge.
(See Pls. I and II.)

From the discharge measurements rating tables are prepared that
give the discharge for any stage. The application of the daily gage
heights to these rating tables gives the daily discharge from which
the monthly and yearly mean discharge are computed.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving
results of discharge measurements, a table showing the dailydis-
charge, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measurements
are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any
conditions that may affect the permanence of the stage-discharge
relation, covering such subjects as the occurrence of ice, the use of
the stream for log driving, shifting of channel, and the cause and
effect of backwater. It gives also information as to diversions that -
decrease the flow at the gage, artificial regulatxon, maximum and
minimum recorded stages and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet
corresponding to the mean of the gage heights read each day. At
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/
stations on streamsIsubject to suddenfor rapid diurnal fluctuation

the discharge obtained from the rating table and the mean daily
gage heights may not be the true mean discharge for the day. If
such stations are equipped with water-stage recorders, the mean
daily discharge may be obtainedbygweighting discharge for parts of
the day or by use of the discharge integrator, an instrument operat-
ing on the principle of the planimeter and containing as an essential
element the rating curve of the station.

In the table of monthly discharge the column headed “Ma}nmum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not
indicate correctly the stage when the water surface was at crest
height, and the corresponding discharge was consequently larger
than that given in the column. Likewise, in the column headed
“Minimum,” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean’’ gives
the average flow in cubic feet for each second during the mionth. On
this average flow computations recorded in the remaining columns,
which are defined on pages 2 and 3, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends, primarily, (1) on the
permanence of the stage-discharge relation and (2) on the accuracy
of observations of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station or footnotes added
to the tables gives information regarding the (1) permanence of the
stage-discharge relation, (2) precision with which the discharge rating
curve is defined, (3) refinement of gage readings, (4) frequency of
gage readings, and (5) methods ofjapplying daily gage heights to
the rating table to obtain the daily discharge.

For the rating curves “well defined ”’ indicates, in general, that the
rating is probably accurate within 5 per cent; ““fairly well defined,”
within 10 per cent; “poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of: the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by including large noncon-
tributing districts in the measured drainage area, by lack of infor-
Ination' cohicerning water diverted for irrigation or other use, or by
inability to interpret the effect of artificial regulation of the flow of
the river above the station: “Second-feet per square mile” and
“run-off in inches” are therefore not computed if such errors appear
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probable, and are also omitted for stations on streams draining areas
in which the annual rainfall is less than 20 inches. All figures rep-
Tesenting ‘‘second-feet per square mile” and “run-off in inches”
-previously published by the Survey should be used with caution be-
cause of possible inherent sources of error not known to the Survey.

" Many gaging stations on streams in the irrigated sections of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
‘available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exact
but represent the best information available.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates. The tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on records previously published.

COOPERATION.

The work in Washington, Montana, and Idahe was carried on un-
der coopérative agreements between the United States Geologlcal
Survey and the respective States.

Cooperation with the States is effected under contracts which are
made between the Director of the United States Geological Survey
and the State engineers or other officials and are authorized by
legislative acts appropriating money.

The work in Washington was carried on in cooperation with the
Board of Geological Survey, composed of Louis F. Hart, governor and
chairman, of board; W. W. Sherman, State treasurer and secretary of
board; Henry Suzzallo, president of the University of Washington;
and E. O. Holland, president of the State College. The board was
efficiently represented in the cooperative investigations by Henry
Landes, State geologist.

Acknowledgments are due to A. W. Mahon, State engineer of Mon-
tana, and to J. H. Smith, State engineer, and W. G. Swendsen, com-
missioner of reclamation, Idaho, for the efficient manner in which
they represented their States in the cooperative.investigations.

Acknowledgments are also due to the United States Reclamation
Service, the United States Forest Service, and the United States
Office of Indian Affairs for assistdnce, siggestions, and the freest usé of -
data gathered exclusively for them and paid for by them. The
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United States Weather Bureau furnished hydrographic and climato-
logic data used in discharge gomputation for a number of streams.

The Straits Power Co. cooperated in maintaining the station on
Soleduck River near Fairholm and Lyre River at Piedmont, Wash.,
and the city of Tacoma cooperated in maintaining the stations on
North Fork of Skokomish River near Hoodport, Nisqually River
near La Grande, East Creek near Elbe, and Tacoma power conduit
near La Grande, Wash.

Acknowledgment is made in the description of gaging stations for
gage-height records and discharge measurements furnished by co-
operating parties.

DIVISION OF WORK.

’

Data for stations in Washington and Idaho were collected and pre-
pared for publication under the direction of G. L. Parker, district
engineer, assisted by Lasley Lee, D. J. Calkins, T. G. Bedford, R. B.
Kilgore, John McCombs, and L. D. Carson.

Data for stations in Montana were collected and prepared for
publication under ‘the direction of W. A. Lamb, district engineer,
assisted by A. H. Tuttle.

Data for stations in the Yakima River basin, exclusive of those in
the Yakima Indian Reservation, were collected and results computed
by Paul Taylor, engineer in charge of hydrometric work, United
States Reclamation Service, assisted by F. E. Moxley and D. E. Ball.

The manuscript was assembled and reviewed by B. J. Peterson.

GAGING-STATION RECORDS.
QUINAULT RIVER BASIN.
QUINAULT RIVER AT QUINAULT LAKE, WASH.

Locarron.—In sec. 25, T. 23 N., R. 10 W, at outlet of Quinault Lake, 4 miles south-
west of Quinault and 33 miles north of Hoquiam, Grays Harbor County.

DRAINAGE AREA.—264 square miles (measured on Pl I, U. 8. Geol. Survey Prof.
Paper 7). )

Recorps avamasLE.—October 29, 1911, to September 30, 1920.

Gage.—Stevens continuous water-stage recorder on left bank 350 feet below Olympic
Highway crossing at outlet of Quinault Lake; installed September 27, 1916, at
different datum from previous gage; inspected by Fred Halbert. Previous gages
ag follows: Prior to Janunary 1, 1913, staff gage on south ghore of lake 3 miles north-
east of present site;-January 1, 1913, to September 30, 1916, staff-gage in long
pool at mouth of Canoe Creek, 4 miles northeast of present site at datum 1.0 -
feet higher than datum of original gage. All readings prior to October 1, 1918,
have been referred to datum of gage at mouth of Canoe Creek.

DisceArReE MEARUREMENTS.—Made from cable 700 feet above gage.

CHANNEL AND cONTROL.—Bed composed of boulders. Well-defined control 600 feet
below gage. Left bank high and wooded; not subject to overflow; right bank
high, wooded, and subject to overflow at about gage height 20 feet.
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EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, ‘19‘1“9»,
from water-stage recorder, 12.1 feet at 4 a. m. December 14 (discharge, 23,800
second-feet); minimum stage from recorder, 0.90 foot October 2 (discharge, 425
second-feet.)

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 11.3 feet at 7 p. m. November 15 (discharge, 21,300 second-feet); mini-
mum stage from recorder, 0.91 foot at 7 p. m. October 27 (discharge, 428 second-
feet).

1911-1920: Maximum stage recorded, 16.3 feet at 8 a. m. January 6, 1914 (dis-
charge, 32,500 second-feet); minimum stage recorded, 0.4 foot at 7 a. m. October
1, 1915 (discharge, 395 second-feet).

IcE.—Stage-discharge relation not affected by ice.
DiversioN.—None.
ReguraTiON.—Flow regulated by natural storage in the lake’

Accuracy.—Stage-discharge relation permanent. Rating curve well dofined. Oper-

ation of water-stage recorder satisfactory except as noted in footnete to tables of

daily discharge. Daily discharge ascertained by applying to rating table the

daily mean gage height obtained by inspecting gage-height graph or, for days of*
considerable variation in stage, by averaging results obtained by applying mean

gage heights for shorter intervals. Records excellent except for periods when

recorder wag not operating, for which they are poor.

Discharge measurements of Quinault River at Quinault Lake, Wash., during the years
ending Sept. 30, 1919 and 1920.

G Dis- Gay Dis-
Date. Made by— height.| charge. Date. Made by— heigﬁ charge,
1919. *Feet, | Sec.ft. 1920.
Apr. 1 3.60| 2,900 || Apr. 20 | R. B.
2 3.401 2,7%0 2 |.....do
Aug. 31 1.85 813 || June 15
Aug. 19 .
Set;‘)gt. 22 | R.
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.SOLEDUCK RIVER BASIN, .- 19

HMonihly discharge of Quinault River at Quinault Lake, Wash., for the ycam mdmg Sept.
30, 1919 and 1920.

Lt ) [Drainage ares, 264 square miles.]

Discharge in second-feet. Run-off.
Month, Per.
Maximum. | Minimum. | Mean. s]qlglare Inches. Acre-feet.
e. :
1918-19. .
12,900 425 2,480 9.39 10.83 152, 000
7,150 1,750 3,620 13.7 15.29 215, 000
21,400 1,810 6,280 23.8 27.44 386, 000
............ 1,340 5,270 20.0 . 06 ‘324,000
9,360 1,990 | 3,610 13.7 14,27 200, 600
5,250 1,690 2,710 10.5 12.11 170, 000
6,750 2,380 3,680 | 13.9 15.51 219, 000
7,360 2,180 | 3,860 12.7 14.64 207, 000
4,890 2,440 3,000 | 114 12.72 179, 000
3,200 1,870 | 2,620 9.92 11,44 161, 000
1,750 780 1,170 4,43 5.11 71,
766 495 648 2.45 2,73 38,600
425 3,210 12,2 165.15 | 2,320,000
482 506 1.92 2.21 31,100
691 4,000 15.5 17.29 243, 000
855 4,640 17.6 20.29 285,000
1,520 4,580 17.3 19,94 282, 000
895 2,310 8.75 9,44 133,000
831 | 2,210 - 837 © 1985 136, 000
1,150 1,490 5.64 6.29 88,700
1,260 1,630 6.17 7.11 100, 000
1,870 2,890 10.9 12.16 172,000
691 1,200 4.55 5.25 3
499 600 2.27 2.62 3
540 73,570 13.5 15. 06 212,000
432] 2,470 9.36 127.31 | 1,790,000

SOLEDUCK _RIVER BASIN.
SOLEDUCK RIVER NEAR FAIRHOLM, WASH.

‘Locarion.—In lot 4, sec. 35, T. 30 N., R. 10 W., 300 feet below §outh Fork and
7 miles southwest of Fairholm (on Lake Crescent), Clallam County.

‘DRAINAGE AREA.—79 square miles (measured on Pl. I, U. 8. Gedl. Survey Prof.
Paper 7).

RECORDS AVAILABLE.—October 1 1917, to September 30, 1920.

GagE.—Stevens continuous water-stage recorder on right bank; inspected by T F.
Rixon and William Stewart.

DiscEARGE MEASUREMENTS.—Made from cable 600 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of bedrock and boulders; not likely to shift.
One channel at all stages. Banks high and wooded.

‘EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 10.4 feet at 2 a. m. December 4 (discharge, 15,300
second-feet); minimum stage, from reqorder, 0.48 foot' October 2-3 (discharge, B
58 second-feet). ' N

Maximum stage during year ending September 30, 1920, from recorder, 8.8 -
feet at 10 a. m. November 15 (discharge, 11,400 second-feet), minimum stage,
from recorder, 0.40 foot from 1 to 3 p. m. October 20 (discharge, 72 second-feet).

1918-1920: Maximum stage, from recorder, 11.7 feet at 6 a.-m. December 18,
-1917 (discharge, 18,600 second-feet); minimum discharge, 58 second-feet, Beptem-
ber 2% and October 2-3, 1918.

Ice.—None.
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Diversions.—None.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation for low water changed on December 4, 1918.
Rating curves well defined below 8,000 second-feet. Operation of water-stage
recorder satisfactory except as indicated in footnote to daily-discharge table:
Daily discharge ascertained by applying to rating table the daily mean gage
height determined by inspection of recorder graph, or, for days of considerable
variation in stage, by averaging results obtained by applying mean gage heights
for shorter intervals. Records fair during periods recorder was not operating;
otherwise excellent. .

Discharge measurements of Soleduck River near Fairholm, Wash., during the years ending
Sept. 80, 1919 and 1920.

Date. Made by— ke | o || Date. Made by— nosene. | charge,
1918. Feel, | Secft. 1920. Feet. | Sec.-ft.
Dec. - 5 Rixon and- Ahlvers ..... 4.00 | 2,050 June 24 1. 345
17 | R. By Kilgore:..u...... 2.20| 994 25 . 150 346
Sept. 27 2.42| 748
1919. 27 2.34 705
May 19 | L. D. Carson........... 2.46| 736
20 ..... @0......... 2.41 731
8ept. 5| D.J. P.Calkins........ .86 141
28 | Rixon and Ahlvers..... .55 87.3

Daily discharge, in second-feet, of Soleduck River near Fawholm, Wokh., for the years -
ending Sept. 30, 1919 and 1920,

N

Ay ~

Day. Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Ayg. | Sept.

1918-19.
) TR 60| 58| 77| 514! e22| 767| 62| 548 334 145
2., 1,000 | 485! 693 9m| 62| TIT| 646| 576! 328 139
3.. 6,500 | 463 | 599 | 77| 767 | 62| 646| 622 334 139
4., 8,310 | 441 | 576 622)1,220| 533| 693| 669 326 143
5.. 2,180 | *415 | -'521 | - 553 | 908 | 612 | <717 | - 693 | 328 139
6.. 1,440 [ 300| 481 530| 717 498 646 77| 330 141
7.. 1,070 | 373| 450 | 498 | 622 539| Y6 622 326 138
8.. 936 | 365)/1,850| 450| 539 500 | 09| 599 307 126
9.. 8481 353 | 4,040 | 4Ll 599 | 622 693| 279 120
10 ceeeceeaann.. 848 | 382 1,080| 480 1,260 | 538 571( 97| 275 118
11.., 848| 365(1,260( 660 936 622 5631 693 | 280 147
12.. 1,120 365 | "968 | 516 622 | 558 67| 282 210
13 8,910 308 80| 450 (| ... | 839| 62| 876| 259 145
1 5020 | 503| 767! 407 571 | 669 €22 | 243 130
15.. 2,000 632| 767| 3% 820 | 622 742| 243 125
16.. 1,300 | 2,050 | 1 365 820 | 622 693 246 119
17.. 1,000 | 4,860 | 1,070 | 1,030 603 | 367 58| 259 118
18.. 936 | 4,740 1,080 11,440 | 669 | 599 | 512 249 114
19. 820 | 1,860 | 767 | 742 72| Tr| 516 | 232 114
20 767 | 1,140 { 622 | 622 77| 742 58| 219 111
1 DO 603 | 10l s571| 530 7671 646 553 211 111
2. 646 | 4,380 | 530 | 498 732 | 538 104
23.. 589 5,050! 44| 481 |} e80| 77|13, 498 | 182 102
24.. 567 1,980 | 459 | 459 472 173
25.. 530 1,810 535| 428 1,330 ) 767 | 441 178 99
6. 508 | 1,680 1 503 | 394 1,470 | 742| 300 173 ]
7.. 576 1 1,220 | 450 | 382 |l .o 1,440, 77| 38| 166 92
8.. 912 1,440 | 45| 403 1, 6461 402 180 94
9.. 7| 1,220 ....... 476 571| 420 151 %0
0. 599 936 _...... 689 | 7a2| T42| 553 304 | 147 114
Leviaeeerannnn 53| 820 ....... 742 |....... 669 |..... o 381 M7|...... .
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SOLEDUCK RIVER BASIN, 1t

Daily dischérge, in second-feet, of Soleduck River mear Fairholm, Wash., for ﬂwym
ending Sept. 30, 1919 and 1920—Continued. .

Day. Qct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Aug. | Sept.
Loceveeranenann 53| 00| 31 646 | 887 100 32| 3731 300 120 111
2. .| 125|. 356 - 282| 599 742 185 s07| 402 353) 116 102
3. 105| 228| 262| 548 669| 185 206 | 463 338 113 g
4. 96| 538 252 12| 622 192 289 5261 880 109
5. 92| 260 234| 472 576| 185 212 | s17| 282 108 89
6. g8l o14| 2251 aax| o ! ywsif 30! 20s| ms! 205| 107 87
7. 8| 1 211 4071 82| 178 398 717{ 298| 165 86
8. 83| 155| 192| 38| 669| 24 490 848 286| 99 .84
9. 83| 43| 178| 357| 576| 275 42| 77| 28 8l 8
10 83| 162| 173 S41{ 44| 231|f 282 345} e622{ 20| 98 119

82| 158 508 | 219 276! 206| 632 246 96.{: 2,010
83| 141 31| 472 e12| 357| 266 52| 237 951 1,140
sl 407 203 445{2,400| 390 266{ 503| 228 92| 1,350
821,150 |{ 150 467 | 415{1,030| 334] 259 693| 222} .91} 1,520
8|6, 835| 394| 669 314 250 742| 216 8% | 1,070
813 799 | 3651535 | 300 301| &76| 214 88| 906
81| 1,570 | 2,220 | 3,200 | 349 272| 84| 54 881 . 669
79 021 | 4,000 | 334 266 | 490 517 187| 88| 6
76| 1,000 950 (1,80 | 318 330 | 365| 463 | 170 87 52
75| 742 2,300 [ 1,040 | 307 || so0| 311 35| 441| 184 86 846
81]1,000]1,730| 704] 286 286 | 390 459 155 8 | 1,180
260 2751 353 | 441 149 84| 1,020

250 | 402 373] 149 84 794

252 | 365| 349 147 8| . 669

256 | 326 | 357 143 87 571

400 | 455 | 300| 3771 130{ 192 530

415| 411 390 | 128 310 454

369 | 415| 420 126| 184 | . 415

...... 377 euee...| 1251 128 ...l

Nore.—Only total rax:égﬁoin staie recorded Aé)r. 12-29, 1919; discharge estimated by comparison with
record of North Fork of komish River and study of weather records. Gage-height record fanlty Dec:
11-16, 1919, and Mar. 17 to Apr. 8, 1920; discharge estimated from raglgle in stage and comparison with
recards of near-by streams. Braced figures show mean discharge for periods included. -

j[onthly discharge of Sokduck River near Fairholm, Wash., for the years ending Sept. 30,

1919 and 1920.
[Drainage area, 79 square miles.]
Discharge in secorid-feet. Run-off.
+ Month. Per
Maximum. | Minimmum. | Mean. s%gf.re Inches. Acre-feet.
: e.
1918-19, :
October....aeeaiieananans 6,100 58 499 6.32 7. 29. -30, 700
November 3,850 3719 838 10.6 11.83 49,%
Doty 5080 2| tie| Ei| BmE| Haw
&ebruar} £040 “s | 'see| 13 .7 49, 400
arch .. 1,080 365 564 7.14 8.23 34,700
Y IR USRI RS 893 | 1.3 12.61 53,1

Feeens 1,470 498 751 9.51 10.96 46,

Juns.. 1,040 563 663 8.39 9,36 39,

July.. 42 361 560 7.00 8,17 34,

Angust.. coden 334 147 244 8.09 3,56 15,

September......... 210 123 1.56 1.74 7,
THE YOAT. e eeresesonanassnl 8,010 58 764 9.67 13141 553, 000
OCtObOr. ..ovvicenvincencneiaaanns 153 89,9 1.14 131 5,530
November. 6,960 21| s 10.4 11.80 48, 900
)21 S, 4,100 |..oiinnninn 929 11,8 13.60 57,%

...... © 4,040 203 | - 1,000 12,7 14,64 81,
921 ‘180 449 5.88 < 68,13 25,800
2,400 175 481 5.84 873 28,300
428 252 312 3.95 - 4,41 18,600
854 259 363 4.59 ' 5.20 22,300

848 26| 512 6.48 L 7.23 30,

390 125 27 2.75 317 13,

. . 310 84| 112 1.42 1.64 (%
Beplémber 2,010 84| 617 7.81 8.7 36,70
The year......c.cesune. 6,080 75| 490 6.20 ‘84,46 355, 00

104841—28—wsp 5122
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LYRE RIVER BASIN.

LAKE CRESCENT AT PIEDMONT, WASH.
Location.—In sec. 14, T.30 N., R.9 W., on dock at Log Cabin Hotel at Piedmont,

.

Clallam County.
DRAINAGE AREA.—49.1 square miles (measured on topographic mapa).

RECORDS AvAILABLE.—April 1, 1919, to September 30, 1920.

GagE.—Vertical staff on dock; read by J. A. Martin.

EXTREMES OF STAGE.—Maximum stage recorded April to September, 1919,3.18 feet

tage recorded, 1.30 feet October 36-29.

; minimum §

Maximum stage recorded during year ending September 30, 1920, 3.24 feet

January 31
Acouracy.—Gage read once daily to hundredths. Records excellent.

April 21; minimum stage, 1.36 feet September 29.

ing Co.
Daily gage height, in feet, of Lake Crescent at Predmont, Wash., for the years ending Sept.

CoorErATION.—Gage-height record furnished by Northwestern Power & Manufactur-

80, 1919 and 1920.
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LYRE EIVER BASIN. 13
LYRE RIVER AT »PIED!ONT, WASH.

LocatioN.—In NE. } sec. 15, T. 30 N, R. 9 W., a quarter of a mile below outlet of
Crescent Lake and half a mile west of Piedmont, Clallam County.

DrAINAGE AREA.—49.5 square miles (measured on topographic maps).

REcorps avamasLe.—October 1, 1917, to September 30, 1920.

Gace.—Stevens continuous water-stage recorder on right bank; inspected by T. F.
Rixon, H. Ahlvers, and E. Brooks.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 1,000 feet above gage.

CHANNEL AND CONTROL.—Channel composed of bedrock and boulders. Banks me-
dium high and wooded. Control formed by series of rapids over bedrock and by
contracted channeg] between railroad bridge abutments; apparently permanent,
Stage of zero flow, as determined September 4, 1919, gage height —0.4 foot +0. 25
foot. .

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 7.0 feet at 11 p. m., December 14 (discharge, 692
second-feet); minimum stage, from recorder, 2.08 feet September 30 at 2 a. m.
(discharge, 38 second-feet).

Maximum stage during year ending September 30, 1920, recorder, 4.8 feet from
January 30 to February 2 (discharge, 320 second-feet); minimum stage, from
recorder, 1.70 feet July 27 at 8.30. p. m. (discharge, 19 second-feet).

1918-1920: Maximum stage, from recorder, 5.91 feet at noon January 4, 1918
(discharge, 1,080 second-feet); minimum stage recorded July 27, 1920.

Ice.—None.

Drversions.—None.

Recuratron.—Flow is very uniform because of natural regulatlon in Lake Crescent.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Op-
eration of water-stage recorder excellent except as indicated in footnote to daily-
discharge table. Daily discharge ascertained by applying to rating table the
daily mean gage height determined from recorder graph by inspection. Records
excellent.

Discharge measurements of Lyre River at Pmlmont Wash., during the years ending
‘ Sept. 80, 1919 and 1920.

Date. Made by— Doy, | chavge, | Date Made by— oS | e
Feet. | Sec.t. || 1919, Feet. | Sect.
5.83 463 | Moy 18 4.42 | 25
6.92 657 435 260
6.92 643 || Aug. 10 2.95| 955
6.72 | .+ 614 || Bept. 4 23| L

R ' 16 2.3¢| 50.3
6.8 - 700
6.42 597 || - 1920.
6.24 561 || Feb. 11 4.55| 283
Ry i8 o
479 313 || Sept. % 3.18| 126 .
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Daily discharge, in second-feet, of Lyre River at Piedmont, Wash., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar, { Apr. [May. | June, | July. | Aug. | Sept.
. 871 Q07| 230F 304 580 [ 426 200| 320 258! 207 | 124, 61
. 88 213 278 38671 582 426 292 320 252 201 122 59

73 213 319 372 544 410 292 313 252 201 59
207 476 364 527 410 306 246 201 117 ]
103 201 493 356 510 410 308 299 246 201 115 59
106 201 493 342 493 402 299 292 239 201 112 59
108 195 476 327 476 304 299 292 239 195 100 58
103 1%9 476 320 493 304 292 285 232 195 106 57
105 207 476 308 562 379 292 285 | » 232 180 103 85
121 265 459 308 598 37 299 278 232 189 100 54
150 272 442 292 598 386 306 278 232 189 99 59
155 278 442 2 580 379 209 278 226 189 98 62 -
150 285 527 278 372 299 278 226 183 95 59
14 313 673 278 580 3641 292 272 226 177 59
142 313 692 299 514 364 285 272 228 177 91 58
139 313 673 313 544 364 285 272 226 177 56
135 654 364 544 372 262 272 226 172 87 57
133 202 42 527 386 313 265 220 166 84 57
131 292 616 459 510 379 327 2656 213 166 83 56
130 278 598 459 510 372 349 265 213 166 80 53
128 272 580 493 364 349 258 213 160 80 51 .
129 265 476 356 349 258 220 155 68 50
136 258 527 476 349 349 252 226 155 73 48
144 252 510 560 459 342 342 252 226 73 - 468
14 246 493 442 334 342 258 226 150 72 47
155 246 476 327 334 265 226 141 69 45
183 246 459 320 334 265 226 137 68 41
201 239 459 320 327 266 220 | 136 67 40
201 232 42 308 327 265 213 | 133 66 39
201 239 306 320 265 130 65 43
20L:45....c.] 410 299 |oeennn. 265 |....... 126 64 1......
50 3? 136 278 320 183 186 128 134 75 37 66
51 3 131 272 320 183 184 126 133 75 38 a3
50 38 128 265 313 177 182 124 132 95 37 a3
48 44 122 258 306 177 179 124 132 121 43 62
48 44 118 252 208 172 177 121 133 118 58 60
47 48 115 216 308 166 176 119 141 116 54 59
46 47 110 239 313 166 172 118 144 113 54 58
4 46 106 232 306 166 170 118 155 112 53 87
40 47 100 226 299 172 168 118 155 109 53 58
41 45 96 220 292 172 166 117 150 103 53 57 ;
41 4 93 213 285 166 160 115 155 521 70
38 43 90 213 278 177 166 113 150 100 52 84
37 47 87 207 272 160 113 150 91 60 .. 98
37 57 81 207 220 160 111 150 64 07
37 113 83 207 265 220 160 110 158 75 62 111
u2|" 89| 213( 28| 213 1561 12| 150 541 61 114
35 166 121 226 213 155 130 150 42 58 114
34 160 133 272 246 213 150 130 150 42 .83 |- 11
33 166 139 285 239 207 155 128 144 40| 52 117,
33 166 160 285 232 207 155 129 14 40 - 82 ‘120
34 172 172 282 | . 207 150 135 140 38 82 121
32 166 1 278 226 201 150 133 136 34 52 123
30 166 220 272 226 201 144 137 133 30 52 124
28 168 265 272 220 201 141 137 132 27 52 1
28 160 278 278 213 201 137 135 129 26 51 1
29 150 285 272 207 201 134 132 118 24 51 122
30 144 202 278 201 198 133 133 112 22 56 123
30 144 285 299 189 196 134 141 98 21 58 122
30 141 285 313 189 193 132 143 82 21 68 122
- 32 138 2851 320....... 121 130 | 141 76 21 68 120
30 [...eu.. 278 320 {....... 189°]....... 135 |....... 24 67 [aveanas

NoTE.—No gage-height record Jan. 21-26, 1919; discharge estimated from precipitation record and range
of stage. Gage-height record incomplete Aug. 6~10, 1919, and Mar. 27 to Apr. 9, 1920; discharge interpolated.
Bra ed figures show mean discharge for periodsincluded.




“'BLWHA RIVER BASIN. : 15

and 1930,
[Drainage area, 40.5 squaré miles.]

Monihly discharge of Lyre River at Piedmont, ;gasﬁ., Jor thé years ending Sept. 30, 1919

Discharge in second-feet. Run-off,
' Month, Per
Maximum.| Minimum. | Mean, sthaﬂer'e Inches. Acre-feet,
: mi
1018-19.
57 134 2.71 3.12 8,240
189 251 5.07 5.66 14,900
239 500 10.1 11.64 30,700
278 434 8.77 10.11 26,700
426 518 10.5 10.93 28, 800
299 367 7.41 8.54 22,600
285 313 8.32 7.05 18,600
252 277 5.60 6.46 17,000
207 229 4,63 5.17 13,600
126 171 3.45 3.98 10, 500
64 90.0 1.82 2.10 5,530
39 53.5 1.08 1.20 3,180
39 277 5.60 75.96 200, 000
28 37.4 .756 .87 2,300
36 102 2.06 2.30 6,070
83 163 3.20 3.79 10,000
207 258 5.21 6.01 15,900
189 261 527 5.68 15,000
186 192 3.83 4.47 11,800
130 157 3.17 3.54 9,340
110 126 2.55 2.4 7,750
76 135 2.73 3.05 8,080
21 64.1 1.29 1.49 3,940
37 53.8 1.09 1.26 3,310
57 96.0 1.94 2.16 5,710
21 137 2.77 37.56 99,200

ELWHA RIVER BASIN.
ELWEA RIVER AT McDONALD BRIDGE, NEAE PORT ANGELES, WASH,

Locarion.—In NE. $ NW. % sec. 33, T. 30 N., R. 7 W, at McDonald Bridge, 6} miles
above mouth and 8 miles southwest of Port Angeles, Clallam County: .

- DRAINAGE AREA,—262 square miles (measured on Plate I, U. S. Geol. Survey Prof.
Paper 7).

Recorps avaiLaBLE.—Qctober 8, 1897, to December 31, 1901; October 1, 1918, to
September 30, 1920.

Gaae.—Since October 17, 1918, Stevens continuous water-stage recorder on left
bank; inspected by A. L. Lofstrand, Roy Clark, and A. C. Wingo. Gage datum
206.29 feet above mean sea level. A wire gage on bridge at same site, but different
datum, was used 1897-1901.

'DISCEARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Bed composed of gravel, shifting; banks high.

EXTREMES OF DISCHARGE.—Maximum discharge during year ending September 30,
1919, 11,000 second-feet on December 13, 1918, by percentage comparison with
Soleduck River and hydrographic comparison with other streams in vicinity and
may be considerably in error; minimum stage from water-stage recorder, 0.61
foot midnight September 29 (discharge, 440 second-feet). :

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 6.7 feet November 15 (discharge, 6,500 second-feet); minimim mean
daily discharge estimated at 250 second-feet on December 16 during period in
which water-stage recorder was not operating.
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1897-1901; 1918-1920: Maximum stage recorded, 10.6 feet November 27, 1901,
referred to datum of wire gage (djischarge, 23,800 second-feet); minimum stage
recorded, 0.80 foot October 18, 1897 (discharge, 170 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.
REeeuraTION.—None.

Accuracy.—Stage-discharge relation changed at high water on January 23 and May
26, 1919, and January 18, 1920. Rating curves well defined up to 5,000 second-
feet. Dajly discharge ascertained by applying to rating table mean daily gage
height obtained by inspection of recorder graph, or for days of considerable
variation in stage, by averaging results obtained by applying to rating table

Discharge during periods when recorder

was not operating estimated by comparison with records of flow of near-by streams

or by interpolation. Records good except those estimated by hydrographic -

mean gage heights for shorter periods.

comparigon, which are poor.

CoopErATION.—Gage-height record and some discharge measurements furnished by
Nort.hwestem Power & Manufacturing Co.

Discharge measurements of Elwha River at McDonald Bridge, near Port Angeles, Wash.,
during the period July 31, 1918, to Sept. 30, 1920. .

Ga; Dis- Gage | Dis~
Date. Made by— height, | charge. | D#te. Made by— height. | charge.
1918. Feet. | Secoft. 1919. Feet. | Seeft.
July 31 | Parker and Reineking..| 1,11 832 l| July 14 | A. L. Lofstrand........ 2. -2, 560
Aug. 12| V. H. Reipeking. ...... .92 650 || Sept. 3 | Calkins and Clark......| 118 785
27 | Parker and Reineking.. 77 526 O PP [ W, 111 08
Sept. 16 | Reineking and McNa- 29 | Clark and Brand! .60 429
.65 477 || Oct. 18 |.....dOcec........ . .30 344
.48 346 ec. 29 Clark and Wingo.. ....| 242} 1,950
.45 328
.60 475 1920.
5.08 6,660 || Jan. 26 | A. L. Lofstrand........ 1.56 1,280
2.22 | 2,050 || Feb. 10 | Lee and Lofstrand 1.70 1,370
Mar, 7- .70 621
Apr. 11 | A, L. Lofstrand .70 650
3.05 2,910 161 1,680
115 801 L92 1,600
1.58] 1,210 L] 1150
1.96 | 1,580 72 tese
2.10 1,710 1.34 1,100
2.5 | 2,230

.



 ELWHA BIVER BASIN.

Daily discharge, in second:feet, of Blwha River atM¢Donald Bridge, near Port Angelss,

Wash., for the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
870 | 1,780 | 1,040 | 1,230 | 2,200 | 2,080 | 2,230 )\, - 871
800 | 1,670 | 17280 | 1,230 | 2,050 | 2,170 | 2,200 }1’6‘” 810
748 | 1,570 | 1,100 | 1,320 | 1,880 | 2,230 | 2,420 | 1,600 | 773
707 | 1,520 | 1,040 | 1,940 | 1,780 | 2,290 1,500 | 788
5,600 | 674 | 1,370 | 7988 | 1,670 | 1,670 | 2,500 |1y g0y | 1,580 | 706
626 | 1,320 | 973 | 1,420 | 1,620 | 2,360 L5m | s
504 | 1,230 | 931 | 1,240 | 1,670 | 2,150 | 2,380 | 1,560 | 717
578 | 2,440 | 903 | 1,140 { 1,830 | 2,170 | 2,360 | 1/560 [} +- -
| 555 |5,430 | "861| 1,180 | 1,780 | 2,230 | 2,550 | 1,500 o
1,600 | 602 | 8,850 | 880 | 1,720 | 1,720 | 2,050 { 2,820 | 1,450 '750
1,480 | - 563 | 2,040 | 1,000 | 1,470 | 1,720 | 1,990 | 2,820 | 1,580
1,600 | 548 | 2,460 | 889 | 1,320 | 1,570 2,550 | 1,500 [}
11,000 | 570 | 2,160 | 861 | 1,230 | 1,470 2,550 .
6,660 | 706 | 2,000 | 819 | 1,100 | 1,570 2,620 684
5,740 | 998 | 1,780 | 805 | 1050 | 2,000 |}2,100 [} ° 704
4,820 1,740 | 2,000 | 784 | 1,060 | 1,940 1,300 | gg5
3,800 | 4,260 | 1,880 | 1,480 | 1,830 | 1,720 e
2,970 {5,880 | 1,670 | 1,040 | 2,810 | 1,720 847
2,060 | 3,560 1;570:"1 330 | 2, %80 | 2,000 l2, 400 628
1,900 | 2,690 | 1,470 | 1,100 | 2,880 [ 2,100 |1y 5, 609
1,600 | 2,480 | 1,370 | 1,000 | 2,340 | 2,260 1 591
1,430°| 4,940 | 1,280 2,050 | 2,600 A 572
1,200 | 6,070 | 1,180 | 938 | 1,040 | 2,400 | 2,820 1,100 | 553
1,160 | 4,040 | 1,140 | 910 | 1,040 | 2,220 | 2,750 534
1,070 |'3,440 | 1,180 | 875 [ 1,940 | 3,100 | 2,680 516
1,010 | 3,250 | 1,140 | 861 | 1,880 | 3,550 [ 2,780 || 497
1,110 | 2,740 [ 1,060 | 847 | 2,100 | 2,820 | 2,820 111,800 {1,020 | - 478
1,580 | 2,600 | 1,040 | 861 | 2,220 | 3,100 | 2,620 o5 | . 45
1,280 | 2,400 2,160 | 2,680 | 2,420 | 978 | 440
1,050 2,100 | 2,360 | 2,230 056 | 476
eeeeae] 934 | To0d0 |TT0TT La20 .00 21wl 035 {oeeennn
558 542 11,450 [ 2,340 | 667 | 705 777| 809 |1,8%0 789 | 587
485 519 11,300 | 2,040 | 651 | 705| 770 | 885(1,760 | 783 | 601
453 496 | 1,100 | 1,880 | 641 | 6s3| 7573020 |1,710| 77 |- 587
446 473 1,760 | 651 | es7| 757 | 1,350 | 1,660 | 739 581
439 " 450 | 1,010 | 1,660 |- .636 | 663 | 751| 1,400 | 1,450 | 764 | 587
433 427 ‘o9 {2160 | 32| 60| s15 1,% 1,400 | “T7rl . 567
426 4041 8481030 | 632|636 1,000 |1, 1,450 |- 7837]. 562
419 380 | 788 |1660| esi| 652 1,350 2,040 | 1,550 | 770" 548
412 357 | 745 | 1,500 | 683 | 648 | 1,300 | 1,710 | 1,550 | 789 | 548
408 384 | 690 {1,440 646 45| 1,080 |1, 1,50 | 815 618
399 | 321| 11| e7i|1,350| 6a1| 641 960|1,550 1,400 796 | 2,860
319 | 288 1,260 | 705|. 699 | 900|1;400 | 1,350 | 764 | 2,040
385 | 321 621 | 1,160 | 2,540 | 699 | 930 | 1,400 | 1,300 | 770 | 2,340
378 ) 832 | 10120 1,660 | 677 | 922 (2,120 | 1,210 | 764 | 2,920
372 855 [ 1,080 | 1,210 | 667 | 945 | 2,230 | 1,260 " “734 | 2,220
365 1,000 | 1 000 | 1,020 | 1,030 | ~ €51 | 1,040 | ;7101 1,350 | 698.{ 1,930
358 2,510 | ‘992 | ‘930 | 632 ]1,000.] 1,860 [ 1,300 | 667 | 1,450
EYVIR | 3,020 950 | 864 | 632 |1,300°[1,660' | 1,210 | 800 |'-1,300
344 [1% 2,920 | 926 | 822 677|1,080 1,500 1,120.| 600 | 1,080
344 2,100 892 | 908| 667 {1,040{ 1,550 (10407 600 1,960
344 1,760 | 859 | 1,080 | 641 |1,030 1,860 92 638! 2,220
344 1,65 | 826 | '945| 632| 'e38 (1,860 | PGB | 662 | 1,820
344 (3,200 | 1350 | 703 | 871 | 627 .908 | 1,400,| 885 | 667 | 1,550
326 | 903 1,350 | 759 | s41| e623] 's57|1,300| 815 641 | 18%0
326 | 724 1,550 | 726 | 81| 636 81511210 777 | 604 1,210
2l ol 30 R TR B TR B MR
. s 3 B 3 4
342 | 61212 560! 672 | 72| o221 836('1,600| (871 | 788 | 1,160
333 | 580 | 1,930 | 3,670 | 672) 93| 08086 L7TI0| 15| 70| - 1,080
323 | 566 (1,880 (3,200 .......| 739 | 36| 809 |1,080 | 0| €36 [ 1,040
© 325 [..... L. 1600 | 2840 ITIHL w0 ... omsellldocmes | ses il

NoTE,—Discharge Oct, 1 to Dec, 9 and Dec, 13, 1918, Tune 5 7, 1 ] M 5—5i.’~ 1 13-26,
3 0 Dec. 9 an s , June s, 7, m}ﬁzg"“ly 6; L hid Aﬂlﬁ)ﬁft&%ﬂwﬂﬁ

8ept. 8-13, Oct. 31,30N0V. ‘1-10, 1423, Dec. 13-26, and 28,1919, eatima!

Y hy

records of flow of near-by streams and may be subject to considerable error. + Disat 4
1918, are results of current-meter m3asuremsnts. Uischarge obtained by interpolation Dec. 15-18, 1918,
.Eme 29, Aug. 4-7, 9, 28-30, Sept. 16-28, Oct. 4-16 and 19-22, 1019, Feb. 18-25, Mar, 24-27, and Apr. 5-10, 1920

show mean discharge for periods includad.

com!
ga Dec; 14 'and 19,
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 Monthly discharge of Elwha River at* McDonald Bridge, near Port Angeles, Wash., for the
years ending Sept. 30, 1919 and 1920,

{Drainage area, 262 sqiare miles.]

" Discharge in second-feet. Run-off,
f Month. fer )
Maximum, | Minimum. | Mean. slqnx;i;,re . Inches Acre-feet,
6.
1918-1919. '

[O20170) ) S 1,300 4.96 5.72 79,900
November...... 1,600 6.11 6.82 05,200
Decem] 3,470 13.2 15.22 213,000
January,...... 2,080 7.94 9.15 128,000
Fobruary..... 1,84D 7.02 7.31 102, 000
March. 990 3.78 4.36 80,900
April. 1,750 6.68 7.45 104, 000
ay.. . 2,100 8.02 9.25 129,000
Taty. 2a| &om| wm|  dmow
August.o - 1,300 4.98 5.72 mﬁ%
Beptember.................... ceenl 657 2.51 2.80 39,100
1,810 6.91 03:76 | 1,310,000
"ds1. 1.45 1.67 23,400
1,140 4.35 4.85 67,800
1,440/ 5.50 6.34 88, 500
. 1,890 | 6.45 7.44 104,000
1,230 | 4.69 5.08 70,800
.. 864 | 3.30 3.80 53,100
“ 68y 2.63 2.93 41,000
962 3.87 4.23 59,200
1,540 5.88 6.56 91,600
1,220 4.66 5.87 75,000
720 2.76 3.17 44,300
1,330 5.08 5.67 79,100
@ 8,500 2250 | 1,100 4.20 57.08 | 798,000

._@ Crest discharge determined from stage indicated by water-stage recorder, although clock had stogped,
Mean discharge for day on’-whic%})eak oceurred determined rbtgmm arison of mean discharge to peak dis-
charge on same day of Soleduck River near Fairholm and North Fork of Skokomish River near Hoodsport.

b Estimated by hydrographic comparison with records of flow of Soleduck River near Feirholm and
North Fork of Skokomisl ﬁiver near Hoodsport, sﬁﬁd&r of weather records, and ohsérver’s gage reading
four days previous during same period of extremely cold weather. ’

PUGET SOUND BASINS.

SKOKOMISH RIVER BASIN.
NORTH FORK OF SEOKOMISH RIVER NEAR HOODSPORT, WASH.

‘Locarion.—In SW. ¥ sec. 5, T. 22 N., R. 4 W., at footbridge on Forest Service
*trail to South Fork of Skokomish River, 4 miles below Lake Cushman and 4 miles
* northwest of Hoodsport, Mason County. L
DraNAGE AREA.—9] square miles (measured on Plate 1, U. S. Geol. Sarvey Prof.
© . Paper 7 and township plats). . ’
RECORDS AVAILABLE.—August 17, 1910, to September 22, 1911; February 1, 1913,
- to September 30, 1920.
GagE.—Stevens continuous water-stage recorder on left bank just below trail bridge;
inspected by Phillip Abbey. Fragmentary regords, 1910-11, obtained from ver-
© tical staff 25 feet below bridge. ' ' o
DiscEARGE MEASUREMENTS.—Made from cable about a mile above gage or by wading.
CHANNEL AND CONTROL.—Channel curved above gage, straight below gage for 200 feet.
Banks, high, not subject to overflow. Control composed of rock and. gravel,
* slightly shifting at extremely high stages. ’ , ’
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‘EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919;

from water-stage recorder, 12.8 feet at 11 'a. m., December 4 (discharge, 7,530
second-feet); minimum stage, from recorder, 0. 78 foot October 8 (discharge, 90
second-feet).

Maximum stage during year ending Sepbember 30, 1920, from recorder, 11.7
. feet at noon December 24 (discharge, 6,380 second-feet); minimum stage, from
recorder, 0.75 foot for several hours October 21  and 22 (discharge, 110 second-feet).

1913-1920: Maxitum stage estimated at 23.5 feet January 6, 1914, during
part of day when recorder was not operating (discharge, about 14,000 second-feet);
minimum stage recorded 0.77 foot September 28, 1918 (dmcharge, 89 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Drversions.—None.

RecuratioN.—Flow regulated by natural storage at Lake Cushman.
Accuracy.—Stage-discharge relation affected by backwater. resulting from drift

October 1-11, 1918. Rating curve for this period poorly defined. Rating curve
used October 12, 1918, to September 30, 1920, well defined. Operation of water:
stage recorder excellent except as noted in footnote to tables of daily discharge:
Daily discharge ascertained by applying torating table the mean daily gage height
determined from recorder graph by inspection or, for days of considerable varia-
tion in stage, by averaging results obtained by applying to rating table mean
gage heights for shorter intervals. . Recdrds for October 1-11, 1918, fair, for re-
. mainder of the two-year period excellent.

Discharge measurements of North Fork of Skokomish Rwer near H&)dsport Wash.,
during the years ending Sept. 30, 1919 and 1920.

Date. Made by— h(gi et. chI;Fg'e. Date. Made by— h(gi et ch]:):ge.
1918, Feet. | Secft. 1920.
Oct. 3| N.L.Taylor........... 0.78 89.9 || June lé
1919, | . Aug. 16
Mp 27 | G. L. Parker Sept. 24
ay 16 | L. D. Carson...
23 |..... A0y nnnnn :
July 6 | Lee and Carson
Sept. g D.J&F. Calkin
..... [ .
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Daily discharge, in second.feet, of North, Fork of Skokomish River near Hoodsport, Wash.,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
93 568 453 614 946 646 964 | 1,040 836 679 426 199
93| 568| 015| 553| 857 | 782| 872|1,000| 836| 696| 399 195
92 931 | 2,410 524 782 800 946 | 872 765 386 192
99 983 | 6,150 | 495 765 765 1 1,410 818 046 854 373 186
380 765 | 3,190 481 679 | 1, 747 | 1,080 830 | - 360 190
444 | 614 2,280 |, 453 630 {1,040 | 606 |1,000| 836| 360 201
306 524 | 1,670 439 598 583 730 908 730 360 199
225 481 | 1,320 1,230 568 765 860 854- 360 189
187 1101, 412 | 4,850 | 524 | 73 818| 836| 765! 345( 182
426'| 3,210 538 | 1,600 782 800 854 335 177
2,020 713 | 1,080 782 730 872 325 173
481} 1,520 679 47 696 | 765 323 180
5381 1,200 | 598 830 662 800 696 311 .. 195
614 1,160 553 696 646 854 730 297 182
830 (1,200 | 534 | 648| 779 |- 800 | 836| 289 175
1,820 | 1,210 | 1,240 510 614 | 1,000 730 890 289 168
1,370 | 2,760 [ 1,320 | - 790 | 918 679 | 818 166
1,160 {5,080 |'1,120 | 1,280 '1,920'| 800 | '606 | 679 204 164
.. 1,040:| 2,970 [ 964 1,000°/'1,980 | 782 | 836 | 614 161
20..cimiinanaaa.] 169 818 | 1,040 | 1,820 854 800 | 2,040 800 946 630 | 273 157
2lveiivnnenen.| 1590 730 | 946 1,520 . 765 | 6964 1,620 830 | 662 268 152
3,430 | 713 646 1,240 | 1,120 662 | 264 149
5,410 | 662 630|1,080 |1, 1,040 | 614 145
3,260 | 614| 598|1,080| 872 1,000 583 | 242| 142
2,280 662 568 | 1,040 | 1,210 946 538 238 141
2,040 510 234 137
1,620 467 | 229 136
1,420 467 217 133
1,370 481 211 130
1,240 7| 200 |- 134
1,080 430 201 |.eue.o.
1,000 399 | 168 213
908 386 168 186
818 373 168 173
747 162 157
679 340 161 149
646 323 159 144
508 309 150 138
583 301 157 133
569 299 157

554 204 152 159
540 282 150 928
525 282 | 149 1,810

510 289 | 147 2,
496 | 276 | 145 | 3,220
481 262 | 145 1,740
481 2571 142 1,240
828 134 908

1,500 21| 128 | 1,370
230 1@ 1
215 | 127 ] 1,000
500 25| 124| 's12
380 | 713 197 | 124| 785
00| 73 15| 120 67
1,670 | 084 190 | 16| 713
28711 u1| 428 |71,320 3,190 18] 221 662
99 11T 14| 4121160 | 2,160 184) 300 58
800000111 { 116 3851240 | 1,920 182| 35| 538
31010 121 |.......[ 1)160 | 1,720 175 | 260 |.......

Note.—No gage-height record Dec. 8-13, 1919, stilling well frozen over; discharge inte?olated, Recorder
not operating Jan. 8-14, 1920; discharge interpolated. Recorder not oPeratin Jan. 18-24 and Mar. 9-20,
1920; discharge estimated by hydrographic comparison with records of flow of near-by st#ea.ms. Brazed
figures show mean discharge for periods included.
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’ Monthly discharge of North Fork 8f Skokomish River near Hoodsport Wasb,, for the years
ending Sept. 30, 1919 and 1920.

’
[Drainage area, 91 square miles.] S

Discharge in second-feet. ~L ...  Run-off,
Month. . Per .
Maximum. | Minimum. | Mean, sqthare Inches. | Acre-feet.
) mile, : o
191813, . . e 1o

2,850 92 475 5.22 6,02 29,200
2,810 439 908 9.96 11.11 53,000
6,150 453 1,590 17.5 20. 1? oo 97,800
5,410 412 1,490| 164 18.91 |~ 91,600
4,850 |. £170 1 12.9 13.43°| - 65,000
. 1,280 510 684 7.52 8.67 42,100
2,040 614 1,090 12:0 13.39 64,900
2,040 646 975 | 10.7 12.34 60, 000
1,080 679 857 9,42 10. 51 51,000
890 439 683 7.51 8.66 42,00
426 201 208 .27 3.77 8,300
201 130 .168 1.85 2.06 - 10,000
2| 8% 9.49 120.05 | 626,000
11 146 1.68 8,180
156 812 8.92 9,95 48,800
27 1,310 1.4 16. 60 , 600
481 1,060 11.6 13.37 , 200
280 8.25 6.74 32, %

260 556 6.11 7.04 C 34,
249 338 3.7t 4,14 20,100
306 365 4,01 4.62 |- , 400
373 661 7.26 810 39,300
175 263 2.89, 3.33 16,200
124 163 1.79 2.06 10,000
133 821 9.02 10.08 , 900
1 587 6.45 87.69 426,000

NISQUALLY RIVER BASIN.
NISQUALLY RIVER NEAR LA GRANDE, WASH.

Locarion.—In sec. 9, T. 15 N, R. 4 E,, 1,200 feet below diversion dam of city of
Tacoma mumc1pal power plant and 2% miles southeast of La Grande, Pierce
County. .

DrAINAGE AREA.—287 square miles (measured on topographic map of Rainier National
Park, map of Rainier National Forest, edition of 1918, and Plate IV, Water-Supply
Paper 313).

Recorps avamLABLE.—October 1, 1919, to September 30, 1920; September 5, 1906,
to October 31, 1911, fragmentary records showing total flow.

Gage.—Stevens Iong~dlstance recorder on left bank 1,200 feet below dam, inspected
by headgate attendants. Previous gages as follows: From September 5, 1906, to
September 8, 1910, vertical staff in two sections on right bank near site o‘f present
gage; January 1, 1910, to December 31, 1911, vertical staff on right wall of canyon
at power-house site. ’

DiscHARGE MEASUREMENTS.—Made from cable 250 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of bedrock and boulders. Banks high.
A considerable amount of glacial silt is depos1ted durmg summner, causing control
to change temporarily.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1920,
occurred December 24 (discharge, 11,000 second-feet, determined from recorded
head on dam and coefficient of discharge derived from current-meter measure-
ment made with’ slightly higher head on dam). Probably no flow at gage for
parts of several days from October to March when entire flow was-diverted into
power conduit. .
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Ice.—Stage-discharge relation not affected by ice. ®

Drversions.—City of Tacoma diverts watet 1,200 feet above gage for power purposes.
Total monthly discharge is computed from determinations of combined flow of

+ river and power conduit.

Accuracy —Stage-discharge relation affected by silt deposited in river as result of
flushing of the settling basin of conduit from July 4 to September 30. Rating
curve -for normal control conditions well defined. Rating curves parallel to
standard curve used for short periods from July 4 to September 21. Shifting-
control-method used September 22-30. Operation of water-stage recorder satis-
factory except as noted in footnote to table of daily discharge. * Daily discharge
-ascertained by use of discharge integrator except for extremely low water in
August and September for which daily discharge was ascertained by applying
to rating table mean daily gage height determined from the recorder graph by

. inspection. Records prior to July, excellent for periods when recorder was
-;operating; fair for remainder of year.

Discharge measurements of Nisqually River near La Grande, Wash., for the pmod Aug.
25, 1919, to Sept. 30, 1920.

Date. Made by— hgi%g%%. chllerZe. Date. Made by— hgiz Yy ch]:.ir;
1019, Feet. | Sec.ft. 1920, Feet. | Secft,
-Aug. 25 | Calkins and Raiter......| .3.60 468 || %% 1,
1920. ' 2.28
Feb. 11 | Parker and Evans...... L70 73.6 4.17 570
12 | McCombs and Evans.. 3.02 315 2.94
12 ... L [+ SN 212 126 5.04 | L,110
Mar. 15 |..... do .................. 5.18 1 1,320

Daily dwcharge, in second-feet, of Nisqually River near La Grande, Wash., for the year end-
ing Sept. 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.| May. | June.| July. | Aug. | sept.

P 23y ss1| 194 1
2 o 300 80| 18] 12
3 1,450 219 660 | 776| 160] 13
Vi 450 1,200 1| ga0 26| 14l 18
5 2,310 Ma| 200 1
6. 100 |1 640 | 120 1,080 |[ 51,510 079 | 34| 23| 12
7. 1220 11380 1,000| 98 23| 17
8" 1o £130 ',500 | U250 | 87| 418| 15
9. 936 | 1700 | 040 | 806| 28| 1o
10 100 742 | 1380 | '848 | 556 | 241 6
.. 550 72 1,050 702| sco| 2am| 28
12 181] 650 938 | 778| 30| 232| 1,050
15, 100 2,20 | 1,100 | 886 690 295

14 92 2780 | 'sse| soz|1,070| 304 27| 2,20
150 188 Yao| 796| 72|1as0| 3| 22| 1260
16.. 190 r 810 |} 270 | ggy 918 | 628| 790 1,140| 66| 187 760
7 2,640 656 | 501,300 1100 | - 460 | 163| 468
18 2,550 458 150 'oaa| 54| 17| 326
19 2,700 400 T220| 00| 3

20. Zowo |l so| 338 03| 2| 208| 88| 178
2. 1,550 s |} 40| s2| ms| 18| s

220 220 Wil 7| eat! ss| 16| 280 1,3%
23 74 152 700 | 500 | 150 | 100| 1,680
2. 978 192 525 304| 161) 30| 189
25. 70|} 800 I3 200 | 3790 220 0| 280| 172] 14| U720
%.. 530 5| 138 | 86 ao| es| 4| 1680
27" ‘ 134 | 710 510 169| 7| 1,660
287" i 270 96| 23| 28] 140
29.° 4 3,000 a 00| 604| 3281 118| 1,120
30, I 350 88| 25| 46| 1,900
NI R AU R R MOS 294 ... e 180 1000,

" Notx —Wster-stage recorder installed Jan. 12. Operation of récorder not saﬁsfacto%n da; s for
which daily discharge is not shown. Braced figures show mean discbarge fcr pericds ini

dlscharge fot periods before recorder was installed and for pericds when reccrder reccrd is nct avmlable
estimated from records of combined flow of river and power conduit based on rati.ng of diversion aam and
waste gates and record of output of power plant.
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Monthly discharge of Nisqually River and Tacoma power conduit near La Grande, Wash.,
Jor the year ending Sept. 30, 1920.

[Drainage area, 287 square feet.]

~  Discharge in second-feet. Combined run-off.’
Combined. Combined.
Month.
River | Conduit Acte-
Maxi- Mini- mean. | mean. M Per - Inches, feet.
. . ean. | square
mum. mum. mile.

October. . . 118 300 418 L4 168 25700

780 507 1,200 4,49 5,01 76, 300

1,260 545 1,800 6.27| 7.23| 111,000

1,400 550 | 1,950 6.79 |- 7.8 | 120,000

514 520 1,050 3.66 [~ 3051 60,400

384 520 904 3.15 3.83 1 - 55,600

761 539 1,300 4,53 5,05 77,400

803 554 1,360 4,74 5.46 |© 83,600

800 513 1,310 4 4,56 5,09 78,000

406 483 889 3.10 3.57 | 54,700

150 511 661 2.30 2.65 40, 600
760 524 | 1,280 4.46| 4981 176,200

678 507 1,180 411 56.13 | - 860,000

NoTE.—Combined results are comparable with results reviouslﬁpnblished for Nisqually River below
Little Nisqually River, near La Grande, Wash., also for Nisqually River near and at La Grande, Wash.”

EAST CREEK NEAR ELBE, WASH.

Locatron.—In NW. § sec. 32, T. 15 N, R. 5 E., at Lutkens ranch 1} mlles above
mouth and 14 miles southwest of Elbe, in Lewm County.

DRrRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 12, 1918, to September 30, 1920. ~

GaeE.—Vertical staff on left bank about 6 feet above wooden artificial coutrol read
by Charles Lutkens.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND CONTROL.—Bed composed of clay and gravel; banks fairly high, but may

- be overflowed at extremely high stages.. A control 33 feet long was constructed

of logs and fir lumber. Stage of zero flow, according to measurements made Sep-
tember 9, 1919, gage-height 0.01 foot, and August 7, 1920, gage-height 0.17 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 8.2 feet at 3'p. m. January 22 (discharge, 1,430 second-feet); mlmmum
dlacha.rge 1.7 second-feet Angust 28 and 30.

Maximum stage recorded during year ending September 30, 1920, 5.75 feet
at 9 a. m. December 24 (discharge, 949 second-feet); minimum stage recorded.
0.60 foot August 19-26 (discharge, 3.2 second-feet).

JcE.—Stage-discharge relation not affected by ice.

DiversioN.—None.

RErguLarioN.—None..

Accuracy.—Stage-discharge relation changed on December 14 1918; was’ uncertaln
December 14, 1918, to January 23, 1919, because of repairs fo artificial control; and
changed on December 24, 1919, when gravel was deposited above the artificial

control by high water. Rating curves used prior to December 14, 1918, and . .

subdequent to January 23,71919, well defined. Gage read twice dmly to htu;-
dredths. - Daily “discharge sscertained: by applying thean daily gage height to
rating table. Records excellent except during Decemher 1918, and Ia.nuary,
1919, for which months they are- poor.
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Discharge measurements of East Creek near Elbe, Wash, during the period Aug. 12, 1918,
to Sept. 80, 1920.

Gage Dis- Gage | Dis
Date Made by- height. | charge. Date. Made by— height. | charge.
1918 Feet. | Sec~ft. || 1919. Feet. | Secoft.
Sept. 27 | Bedford and Parker....| 0.36 1.7 | June 2 26.0
27 \..... o .36 1.6 6 22.8
Oct. 7| T. Q. Bedford .81 8.3 || Sept. 9 3.8
11 |.....do .63 . 4.6 9 3.9
Nov. 12 |.....do.. 1.79 81.6
13 |..... do.. 1.77 75.8 1920.
14 1.,...do 2.18 | 146 May 29 22.0
15 |..... do. 2.75 296 29 23.6
15 0.....40 . ccncneennnnea-| 3.19 | 378 || Aug. 5 4.2
Dec. 3 | ‘Parker and C eeeee| 2,30 | 183 5 4.8
= 14 | Calkins and Carson..... 4.78 735 7 4.5
27| D.J. F. Calkins........ 1.12 3.2 8 4.3
: = Sept. 17 40.5
1919. . 22 95.9
Mar. 10 | R. B. Kilgore.......... 1.65 58.0
20 ... s (S UOPRRR 2.03| 13

to Sept. 30, 1920.

of East Creek near Elbe, Wash., for the period Aug. 12, 1918:

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Sept.
2.0 | 1 e aeaans 1.8 2.8 1.6
2.0 2.7 1.7 3.7 1.6
2.0 2.5 1.8 3.7 1.6
2.2 2.4 1.8 3.1 1.6
2.0 2.8 1.6 2.7 1.6
2.0 2.8 1.6 2.6 1.6
2.0 2.5 1.6 2.4 1.6
1.9 2.8 _ L6 2.4 1.6
2.0 3.2 1.6 2.4 1.6
2.0 3.0 1.6 2.4 3.0
2.1 feeeaaiae
" Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept

21 27 32 53 81 86 56 | 28 9.1 3.3 1.8
22 88 31. 49 340 o 501 27 7.9 3.4 L8
72 194 31 43 137 165 41 26 7.6 3.5 L8
45 126 30 42 89 504 39| 26 7.6 3.7 2,0

34 95 30 39 82 31| 34| 23 7.0 3.5 2,0
11.2 - 28 95 26 36 75 105 30 |..22 7.9 3.3 22
8.7 22 78 25 32 74 82 31 ) 19.8 79 3.0 3.0
5.4 20 63 24 78 73 85 34| 180 6.8/ 382 4,0
4.4 87 59 24 697 62 79 36| 21 6.3 29 3.8
5.7 548 49 27 340 59 137 36| 22 6.1 2.7 3.6
- 4.6 172 48 30 176 79 143 47| 23 5.4 2.6 8.5
6.6 85 71 35 102 65 81 44| 29 5.6 2.7 6.3
5.4 78 438 34 82 80 61 40 25 |- 5.4 2.7 5.6
4,8 140 865 31 71 51 51 36| 26 6.1] 2.7 3.5
4.2 344 335 41 62 48 45 56| 25 L 4.9 2.7 3.2
1L5 206 | 223 352 81 51+ - 42 78 | 2t 4,8 | 2.7 2,7
.22 121 180 852 89 154 95 681 19.0 4.4 2.6 2.6
12° 92 153 | 1,040 68 366 224 541 18.5 ‘4.4 2.5 28
871 75 126. 575 61 176 188 514 18.0 4.2):.2.5 2.5
7.1 64 98 252 53 105 188 45| 16,7 3.8 2.5 2.5
g:z . 53 71 178 47 89 137 46| 1581 3.8 2.5 2.2
7 45 441 1,190 44 79 97 47| 15.8| -3.7 2.2 2.3
5.7 39 40 } 1,110 41 75 764 3% M4 3.7 3.2 2.2
7.5 39 38 613 36 69 75 "31} 12.8 3.5 2.2 2,2
L 33 38 390 64 591 74 63 {.12.0 3.3 2.0 21
6.2 34 34 53 a5 69 12,4 3.3 2.0 2.1
77 35 31 .61 . 63! ..60] 12.4 3.3 1.8 2.2
61 30 44 52 62 511 10.0 3,2 1.7 2.2
38 28 37 75 61 301 10.0 3.3 1.8 2.2
26 30 36 121 60 39 9.4 3.0 1.7 2.2
21 ....... 36 63 1....... 14 ....... 7 T PO, 3.3 L8 leeuaes
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Daily discharge, én stcond-feet, of East Creek near Elbe, Wash.., for the period Aug. 12, 1918,
to Sept. 30, 1920—Continued.

/

Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. ! Sept.
9.0 50 | 26 | 38 |2 | 1mo| 34| 4 | 24 | n3| 48| 78
25 | 38 |21 |32 (78 | 10| 34| 3 | 2 | 104] 46| 60
1.4/ 3 | 185| 3 |68 | 10| 37|34 |22 | 93] 48| 57

76| 8 | 10| 27 | &7 | 12| | 3B | 2 87| 46! 51
6.3 5 | 167, 2 | 61 , 45| 74 30 | 24 85| &5 486
52 4 | 149 24 |6 [ 141 9528 | 2 76| 42 4.6
47| %0 | 149| 22 | s | 13o| s2| 4 | 3 71| 40| 46
45| 29 | 140 186| 43 { 138| 75| 48 | 44 | 66| 40| 46
38| 24 | 16| 17.4] 30 | 20 2| £ | 0 | e4] 38| 51
37| 28 | 1ws| 61| 38 | 2 65| 34 | 35 64 28! 7.8
37| 95 | 1mwe| 2| | B 55|31 | 34 64| 35| 2
37| 2 15.2| 31 | .60 sl 2 | 2 27| 3.5 8
37| 2 1| 28 |50 75 23 | 28 | Ya5| 35| 138
350 20 |, | 184 26 |22 75 22 | 48 | 48| 35| 212
3.3 | 300 Bo| 2 |10 63| 20 | 45 | 13| 35| 9
45| 143 23 |2 | 5811950 90 | 90| 35| e
49|70 [0 | 39 |21 | 66 52| 9 | 37 85| 55| 43
2| 5 |11 |6 | i0.5| 50 45| 31 | 3 76| 3.5 32
37(103 |8 |6 | 195 4 |22 |2 | 69| 32| =2
350 64 (314 | 46 | 18.6| 40 “|l 2 |2 69| 32| 30
37 @ |22 L | 1ms| w0 6| 25 | 2 8! 32| &
47| 3 |1 |28 | 169 38 as| 2 | 191] 8ol 32| o5
68| 32 ;482 | 26 | 18| 32 38| 25 . 186| 7.6 32| 125
54| 2 |86 |3 | 41| 3 w| 23 | 12| . 69| 32| 133
7] 25 249 |32 | 38| 37 0| 3 | 156| 62| 32| 102
52| 32 |133 |2 | 13.4] 34 3| 195] 15.2] eo| 32| s
40| 190/ 100 [300 | 127 32 52| 21| 13.4| 60| 50| 68
5.4] 106| 74 |482 | 16| 32 81| 19.5| 127 57| 78| @
20 |.22 | 60 |188 | 11.6| 35 54 96 | 16| 50| 22 54
25 |31 | s |2 [0 37 513 | wel 48| 13.0| 5
0 " T TR % | 55 |l 35 |eere.. 38 oo 46| 87 |weroin

NorE.—Stage-dischargs relation Dec. 14, 1918, to Jan. 23,.1919, uncertain; discharge for this period may
be consiflerab y in error.’ Ice interference Dec, 12-16, 1919; mean discharge for the period estimétéd from
general information and study of weather records. Braced figures show mean discharge for period included.

Monihly discharge of East Creek near Elbe, Wash., for the period Aug. 12, 1918, to Sept.

380, 1920.
. Discharge in second-feet. Run-off in
Month. acre-feet,
Maximum. | Minimum. | Mesn. .

August 12-31... 3.7 2.1 2.75 100
September... 3.0 1.6 1.81 108
2.4 13.2 812

20 87.1 180

27 125 , 690

24 258 15,900

32 95.5 5, 300

48 98.8 6, 080

42 117 6,960

30 46.0 2,830

9.4 19.1 1,140

3.0 © 5,17 318

. L7 -2.60 160

1.8 2.92 174

L7 72.4 52, 500

3.3 8,06 496

19.0 54.9 3,270

............ 119 7,320

13.0 73.8 4,540

1.6 33.5 1,930

1.0 | 580 3,570

34 56.1 3,340

19.5 20,8 1,830
16| 26.5 1,550

4.6 7.92 487

3.2 4,93 303

4.6 54.0 3,210

3.2 43,9 31,900
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TACOMA POWER CONDVIT NEAR LA GRANDE, WASH.

Locarion.—In sec. 9, T. 15 N., R. 4 E., 750 fect below headgate at diversion dam of
city of Tacoma municipal power plant, 2§ miles southeast of La Grande, Pierce
County. )

RECORDS AVAILABLE.—October 1, 1919, to September 30, 1920.

Gaae.—Stevens long-distance recorder on right side 750 feet below headga.te, in-
spected by headgate attendants.

DiscHARGE MEASUREMENTS.—Made from footbridge at gage or by wading.

CEANNEL AND coNTROL—Open concrete-lined canal for 50 feet below gage mergmg
into concrete-lined tunnel 1.9 miles in length.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30 1920,
from water-stage recorder, 10.0 feet for a few minutes at 12.45 p. m., Februa.ry 16 .
(discharge, 878 second-feet). No flow when gates are opened wide for cleaning
settling basin,

Ice.—Stage-discharge relation not affected by ice.

REecurnaTION.—Flow regulated at headgate to meet requirements of power plant.

Accuracy.—Stage-discharge relation permanent. * Rating curve well defined. Opera-
tion of water-stage recorder satisfactory except as moted in footnote to table of
daily discharge. Daily discharge ascertained by use of discharge integrator.
Records excellent except for periods when recorder was not operating satis’
factorily, for which they are fair.

Discharge measurements of Tacoma power conduit near La Grande, Wash., during the
period Aug. 25, 1919, to Sept. 30, 1920.

Gage Dis- . G Dis-
Date. Made by: height. | charge. Date.’ Made by heiﬁ&. charge.
1919, Feet. | Sec.ft. 1920. Feet. Sec.g;.
Aug. 25 | Lee and Taylor........ 4.73 202 || Feb. 12 | G. L. Parker........... 9.24 7
Oct. 20 Carson and Robins..... 2.94 152 || Mar, 7 | McCombs and Lee...... 1.51 5468
20 |..... Lo [+ S 7.50 552 || Aug. 6 ore and Newton. . 7.19 533
7 | R. B. Kilgore.. ...| 832 662
1920, 8 do. 4.441. 235
Feb. 10 McCombs and Lanning.| 9.45 813 || Sept. 22 8.10 620
b5 U PO s [ MU 8.90 738
127 G, L Parker ........... 7.43 566
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Daily discharge, in second-feet, of Taéoma power conduit near La Grande, Wash., for the
Yyear ending Sept. 30, 1920

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar, | Apr. | May. } June. [ July: | Aung: | Sept;
308| 410 578 468 40| 560 54| es0| 3| 40| 409
360 | 396 | 570| 544 43| 557] 624| 0| 390 52| 4%
382 517| 572 G790} 550 | 417| 568| 634 522! 482| 87| 4b®
324| 496| 5431 459 44| 467 546 538| 368| 543 SOt
21| 528| 534 558 458 57| 533| 53| B876| 638| 4
3% | 548 562 | 566| 435 555| 501 | 44| 459| 15| 450
348 | 556 55| 564 | do4’| 5601 G534| 5oT| 478| 52| 435
348 | 549 562 | 482 | 416| 566 | 541 | b555| 46| 440 481
344 | 432 558 | 564 548 | 583 | 545 | 474 | Ba7
253 | 548 - 548 | 880 | 502| 472 636 | 55| 498 | GSed ||
32¢] 532 433 601 | d474| 4a¢| 536 | 558| 434 s2r|l 50

542 530 | 583 | 512| 577| 528| 536 | o644 | 528

534 515| 599 | 508! 566 525) &78| 538 514

523 506 | 558| 476 | 581| 543 | 548| 524| 511| 576
300| 505 552 | 460| 572 60| 532| b540| 518| 426| 858

406 | 462 b42| 59| 8T | 64| 653 | ses| 42| 54| a2

482 | 516| 503| 590| 690| 556 | 634| B5b6| 51| 528 572
296 | 506 562| 477! 610( 574| 440l 533 6531 498 47| 666
285 | 525 | 566 573 572| 558| 536 530| 512| 440 480
25| 54| 549| 50| 568| 549| 564 556| 464 530 | 633| 556
24| 527 | 412| 95| o2 a37| 67| 62| s20| 620| 585| 53
320 | 527| 580 58| 488 558 | 548 | 566 454
334 | 430 642 | 514| 617| 540| 438 | 655 54| 562| 574
30| 548 630 | 518 538| 542! 461| 515 592
23| 543 483 | 490 83 44| 44| 46| su4| 5B
22| 554 s04{f 90| g0 12| am2 ., 414 518
227 436 [} 540 480 53| 534| 336| b518| 463 575
U4 | 567 57| 448 544] 548 | 402 505
287 | 560 436 | o644| B3¢| 559 | 434| b51L| 478 | 564
24| a(] || |....... 554| b545| b578| 385 556 | 512
88 [.......) |} |l 562 |eeere.s] 663 ..., 59 | 470 |..... b

NoOTE.—~Water-stage recorder not operatmg satisfactorily Oct. 12-17 19, 20, Dec, 6-15, 24-31, Jan. 26 to
Feb. 5, Mar. 1-2, 24-28, July 1, and Sept. 9-13. Discharge Oct. 19, 20, and Mar. 1, 2 od;

olated;
for other when recorder was not atisfactoril estimated from fndi rea
‘and :ecor%tput at power plant. Bgrgcﬁt}i%%res show meyan disch.arge for periods m"’ dinge

Monthly discharge of Tacoma power conduit near La Grande, Wash., for the year ending
Sept. 80, 1920.

Discharge in second-feet. .Ru
| , .| Run-off in
Month, acre-feot
' Maximum. | Mintmum. | Mean.
20 300} 18,400/
306 /07 . gg,zm
545 ) 500
438 550 83, 800
436 539 31,000
404 520 32,000
433 639 32,100
438 554 34,100
336 513 30, 500
370 483 20,700
414 511 31,400
409 524 31,200
227 507 368,000

104341—23—wsp 512—38
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PUYALLUP RIVER BASIN. -
PUYALLUP RIVER NEAR ELECTRON, WASH.

Locarion.—In NE. } NW. }sec. 3, T. 16 N., R. 6 E., 1,000 feet above intake of Puget
Sound Power & Light Co.’s flume, a quarter of a mile below Mowich River, and
10 miles southeast of Electron, Pierce County.

DraINAGE AREA.—91 square miles (measured on Plate IV, Water-Supply Paper 313).

REecorps AvamaBLE.—January 1, 1909, to September 30, 1920. )

Gace.—Friez water-stage recorder on left bank at gaging bridge 1 000 feet above
intake; inspected by Wllham Chambers. Datum lowered 1.00 foot on March 9,
1918. .

DiscHARGE MEASUREMENTS.-—Made from gaging bridge at gage.

CHANNEL AND CONTROL.—Channel straight for 150 feet above and below gage. Banks
high and woodéd. One channel at all stages. Bed composed of boulders and
glacial débris; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year endmg September
30, 1919, 6.8 feet January 23 (discharge, 3,610 second-feet); minimum stage;
from water-stage recorder 0.87 foot at 4 a. m. January 16 (discharge, 161 second-

. feet).

Maximum stage during year ending September 30, 1920, from recorder, 4.47
feet at noon December 24 (discharge, 1,890 second-feet); minimum stage, from
recorder, 0.72 foot at 7 p. m. October 10 (discharge, 130 second-feet).

1909-1920: Maximum stage estimated from partial gage-height record at 6.4
feet at noon December 18, 1917 (discharge, 4,800 second-feet); minimum discharge
estimated at 112 second-feet on December 24, 1914, when stage-discharge relation
was affected by ice.

Ice.—Stage-discharge relation slightly affected by ice except during mild winters.

Diversrons.—None above station.

Recurarion.—None. .

Accuracy.—Stage-discharge relation changed at high water on October 27 and Decem-
ber 14, 1918, December 24, 1919, and January 28, 1920; affected by ice December
10-16,.1919. Rating curves well defined up to 1,000 second-feet. Operation of
water-stage recorder excellent except as indicated in footnote to daily-discharge
table. Daily discharge ascertained by applying to rating table the daily mean
gage height determined from gage-height graph by imspection, or for days of
considerable variation in stage, by averaging results obtained by applying to
rating table mean gage heights for shorter intervals. Records excellent except
during period when stage-discharge relation was aflected by ice.

CoorerarioN.—Puget Sound. Power & Light Co. furnished gage-height record and
-made most of the dlscharge measurements.
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Discharge measurements of Puyallup River near Eleciron, Wash., during the years ending
Sept. 30, 1919 and 1920. ‘

. Gage | Dis- Gage | Dis-
Date. Made by: height. | charge. Date. Made by— height. | charge.
1918. Feet. | Sec.ft 1919, Feet. | Sec.ft
Oet. 23 | Barber and Chambers..| 1.05 232 {| Oct. 26 | Barber and Chambers.| 0.87 160
Nov. 9 d 1.20 237 || Nov. 6 |. do. 1.72 434
22 1.29 265 || Dec. 28 1.95 440
Dee. 20 1.75 468
. 381 1.05 207 1920.
o Jan. 6 1.40 230
1919, Feb. 5 1.81 365
Jan. 14 .88 175 16 1.42 219
Feb. 4 1.40 310 || Mar. 3 1.10 147
22 |. 1.25 262 17 1.60 283
Mar, 19 1.23 256 || Apr. 1 1.37 203
31 1.67 301 23 151 256
Apr. 14 1.46 336 || May 2 |. 1.73 313
24 1.87 496 16 |[.....do. 2.07 464
May 8 1.65 412 27 | Chambers, Knade, and
June 9 1.95 520 Kilgore. 1.93 392
29 1.98 529 i 1.93 407
July 27 1L.91 499 1.83 373
Sept. 19 |. 1.86 475 2.05 470
29 .96 175 2.17 503
Oct. 8 1.15 233 2.2 518

Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the years
ending Sept. 30, 1919 and 1920.

-

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. + .
442 357 232 202 376 275 391 560 500 520 540 468
450 323 859 197 342 368 413 520 520 581 1 520 429
401 315 | 1,280 192 322 204 485 456 560 644 492 379
330 293 | 1,020 192 308 262 796 410 623 752 492 304-
725 258 776 187 301 250 602 376 665 796 520 201
458 235 622 182 278 241 496 361 644 644 602 353
315 216 496 178 266 238 1 429 376 581 520 H44 253
232 207 434 173 395 224 376 410 560 B8L | - 560 235
222 248 377 173 602 215 383 421 540 730 540 235
405 509 338 175 472 213 581 387 492 818 581 266
638 397 312 173 410 215 520 394 460 818 644 485
725 304 335 173 357 208 448 379 429 686 581 556
505 365 | 1,220 168 314 202 413 353 460 686 492 346
357 475 | 1,990 164 294 190 368 398 476 796 | 540 339
297 558 | 1,220 173 285 182 336 540 468 9331 '623 361
385 | 484 ] 828 387 395| 178 | 325 | 540 433 11,600 708 398
350 401 627 | 1,210 406 217 852 484 425 | 818 686 368
268 365 562 | 1,840 339 201 | 752 452 504 644 644 398
286 342 505 1,310 314 269 686 540 665 644 665 484
272 315 492 841 294 241 623 602 730 686 644 391
2...oieiean..| 300 286 401 686 272 232 540 686 708 730 | - 666 325
eerersevaanane 210 268 357 | 2,480 259 227 464 841 730 730 574 357
..... ceeeeanaa| 235 245 326 | 2,520 250 25| 444 730 708 774 560 413
b7 SO . 1 v 255 300 | 1,340 235 232 | . 488 602 644 730 581 464
eeserssoanans .. 251 228 282 956 262 224 500 810 | -708 | -602 | 623 444"
268 213 476 | 1,060 774 500 | '540 350
282 213 500 1,250 752 540 448 266
290 224 | 1520 996 665 581 | . 444 205
258 278 |+ 540 796 .| . 560 623 | 484 -1956°
228 410 560 | 644 | 520 | 602 | 623 190
417 L. 860 . 5811 686 |....cin.

-y
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Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the years
ending Sept, 30, 1919 and 1920—Continued.

Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
224 847 368 325 578 154 207 345 353 843 556 369
241 698 322 308 501 181 200 33 380 798 578 436
173 635 311 288 440 147 192 301 480 820 578 418
164 741 304 275 308 154 443 283 820 715 599 440
178 538 285 262 3656 154 686 272 664 686 664 380
208 417 266 244 374 147 476 326 620 686 686 365
230 353 262 230 382 147 406 477 708 730 686 365
213 311 208 224 330 151 330 642 730 775 730 376
153 278 202 215 308 162 297 642 642 775 686 345

(136 275 205 290 156 279 548 578 730 730 448
224 259 210 272 149 266 485 620 620 686 687
23| 2aa|l 190 208| 250| 388 207| 48| 00| 59| es6| 800
218 276 195 246 838 357 448 588 531 730 708
185 357 250 240 600 311 448 908 527 686 990
175 | 1,300 288 234 420 290 448 978 6842 642 686
168 | 1,120 540 900 226 334 276 480 798 775 620 599
208 872 | 1,140 | 1,110 220 286 253 893 752 843 476 509
164 708 | 1, 212 259 240 720 686 752 365 589
150 752 602 | 1,060 207 240 283 578 642 686 384 493
150 623 831 752 192 234 203 531 664 599 480 501
2684 623 730 602 183 269 269 510 730 535 599 620
315 602 623 504 176 256 256 444 775 531 642 664
241 602 742 438 171 237 249 420 8 506 708
200 520 | 1,210 548 176 237 243 388 522 501 514 620
170 444 864 929 174 240 253 369 468 480 392 730
181 387| 665| 853| 167! 220| 203| 357| 448| 556 | 345 686
150 353 536 972 162 210 380 376 501 664 448 843
309 376 440 | 1,300 156 420 384 578 752 384 730
275 412 398 154 249 384 357 664 708 642 686
218 425 398 798 |eeeennn 243 357 380 798 620 400 686
281 |....... 364 686 [....... 212 | ...e.n 361 ....... 556 349 |.......

NoTE.—Water-stage recorder not operating satlsfacturilg Jan, 22 to Feb. 1 and Dec. 8-16, 1919, April 5-7

and Sept. 23-24, 1920; gage-height record completed by reat

show mean discharge for periods included.

Monthly discharge of Puyallup River near Electron, Wash., for the years ending Sept.
30, 1919 and 1920.

[Drainage area, 91 square miles]

ings from staff gage twice daily. Braced figures

Discharge in second-feet. Run-off, © .
Per
Maximum, | Minimum. | Mean. s%liu?re Inches. | Acre-feet.
. o. 7 -
1,080 210 419 4.60 " 530 25, 800
558 204 312 3.43, 3.83 18,600
1,990 213 572 6.29° 7.25 85,200
2,520 164 639 7.02 8.09 39,300
602 235 324 3.56 3.71 18,000
417 178 248 2.73. 3.15 | 15,200
796 325 504 5.54 6.18 , 000~
1,250 353 579 6. 7.33 , 600,
774 425 583 6.41 7.15 34,700
1,000 500 687 7.55 8.70 42,900
708 444 579 6.36 7.33 , 600
-556 190 352 3.87; . .4.32 20, 900
3,520, 164 485 5.33 72.34 351, 000
2315 136 205 2.25 2.59 12,600
1,300 244 546 g,oo 6.69. 32,500 .
3,210 |.iiceeilea, 166 12 5.90 28,700
1,300 195 554 6.09 7.02 34,100 .
578 154 269 2.98 3.19 15, 500
838 147 254 2.79 3.22 15, 600
686 192 316 3.47 3.87 18, 800
893 272 451 4.96 5.72 27,700
978 353 637 7.00 7.81 37, 900
843 480 6656 7.31 8.43 40, 900
730 345 567 6.23 7.18 34,900
990 345 589 6.47 7.22 35,000
1,300 138 460 5.05 68.84 334,000
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PUYUP RIVER AT ALDERTON, WASH,

LocatioN.—On township line between sec. 25, T. 20 N., R. 4 E., and sec. 30, T. 20 N,
R. 5 E., at highway bridge 1 mile north of Alderton, Pierce County, and 1} miles
- above Stuck River.

DRANAGE AREA.—410 square miles (measured on Plate IV, Water-Supply Paper 313).

Rrcorps ‘avarasLe.—November 20, 1914, to September 30, 1920.

Gaer.—Vertical staff in two sections on downstream side of bridge pier on right bank
used to January 15, 1920. Three temporary staff gages just below bridge used
during remainder of year while new bridge was being built. Gage read by
Mrs. H. D. Foster. Datum of gage lowered 1.00 foot August 5, 1918.

DiscHARGE MEASUREMENTS.—Made from bridge at gage prior to January 15, 1920;
from bridge 2} miles above gage thereafter. '

CHANNEL AND CONTROL.—Bed composed of silt and gravel; shifting. Right bank is
overflowed at gage height about 9 feet; left bank high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 10.0 feet January 23 (discharge, 12,200 second-feet); minimum stage
recorded, 1.20 feet September 30 (discharge, 407 second-feet).

Maximum stage recorded during year- ending September 30, 1920, 6.75 feet
January 28 (discharge, 8,360 second-feet); minimum stage recorded 1.1 foot
October 10 (discharge, 342 second-feet).

1915-1920: Maximum stage recorded, 12.6 feet at 8 p. m. December 18, 1917
(discharge, 19,300 second-feet); minimum stage recorded on October 10, 1919.

Ice. —Stagevdlscharge relation slightly affected .by ice for a few d@ys dunng severe
winters.

Diversions.—None. ‘

ReauraTioNn.—The operation of the Puget Sound Power & Light Co.’s plant at
Electron does not materially affect the natyral flow, as the pondage ut1hzed is
small.

Accuracy.—Stage-discharge relation changed frequently from October 1, 1918, to
September 8, 1919; fairly permanent September 9 to November 1, 1919; changed
November 2, 1919, to April 4, 1920; and was practically permanent April 5 to
September 30, 1920. Standard rating curves well defined below and fairly
well defined above 4,000 second-feet. Gage réad to half-tenths once daily.
Slight diurnal fluctuation. Daily discharge ascertained by applying daily gage
height to rating table or by shifting-control method. Records fair. .

CoorerATION.—Gage-height record furnished by Inter-County River Improvement
Commission of King and Pierce counties.

Discharge measurements of Puyallup River at Alderton, Wash., during the years ending
Sept. 30, 1919, and 1920.

Date. Made by— hfgia qc, chgirsg.e. Date. Made by— h(gi et Dis-'

T

Sec.ft. 1919,
690 || June 17 | Leo and Calkins
1,300 |{ June 30 | L. D. Carson .

. do. ..
1,190 || Nov. 17 | McCombs and Carson..

.. . 1920.
Jan. 3| Kilgote and Calkins....| 2.08 638 || Jan. 6 |.....d0cccciuniiiaancnnns 1.79 829
30 { Carson and Calkins.....| 3.20| 2,200 || Mar. 6 McCombs and Lee.....| 1.28 604
Feb. 19 |..... Q0eeennarneanannnan 2.52| 1,370 || Apr. 17 | Lee and .. q 214 1,410
Mar. 5. 0: 2.47 | 1,490 |t June 16 | John McCombs 3.10 | 2,560

L dooillllUUIUU] 2049 1490 || Tuly 28 Kilgore and Newton. .| 2.30| 1,460
Apr. 10 |.2000 do...o.Lllllll 3.00 | 2,150 || Sept. 7 | Newton and Lee....... 1.50 680
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Day.
1918-19.

Daily discharge, in second-feet; of Puyallup River at Aldertorr, Wash., for the years end:
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1919-20.
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Monthly discharge of Puyallup River at Alderton, Wash., for the years ending Sept 30,
1919 and 1920

‘[Drainage area, 410 squa’re miles.]

Discharge in second-feet. Run-off.
Month, : Per I
Maximum, | Minimum. | Mean, sg}lare - Inches. | :Acrefeet.
e.
1918-19.
2,830 528 941 2.30 2.65 57,900
2,110 678 1,080 2.63 2.93 64,300
8,070 765 2,180 5.32 6.13 134, 000
12,200 550 2,250 5.49 6.33 138, 000
2,110 1,110 1, 500 3.66. 3.81 83, 300
2, 000 1,040 1,440 3.51 4.05 88, 500
3,210 1,520 2,040 4.98 5.56 121,000
3, 660 1,260 1, 860 4.54 5.23 114, 000
1,800 1,180 | 1,520 .31 4.14 90, 400
2,000 965 1,400 3.41 3.93 86,100
1,260 798 1,030 2.51 2.89 , 300
2,230 407 781 1.90 212 486, 500
12, 200 407 1, 500 3.66 49.77 1,:090, 000
1,170 342 562 1.37 1.58 34, 600
4,280 690 1,740 4.24 4.73 104, 000
3,970 428 1,420 3.46 3.99 87,300
8,360 540 2,390 5.83 6.72 147, 000
2,780 610 1,100 2.68 2. 89 , 300
2,360 442 1,110 2.71 3.12 68, 200
5,720 910 1,530 3.73 4.16 91, 000
2, 770 1, 2.93 3.38 73, 800
3, 520 1,060 1,810 4,41 4.92 108, 000
2,360 960 1,610 4.00 4.81 101, 000
1,500 690 1,120 2.73 3.15 , 900
- 3,520 540 1,510 3.68 4.11 89,800
8,360 342 1,430 3.49 47.36 1,040,000

PUYALLUP RIVER AT PUYALLUP, WASH.

LocatioN.—Since November 16, 1919, in NE. 1 sec. 20, T. 20 N., R. 4 E,, seven-
eighths mile below Puget Sound Electric Co.’s railway bridge, 1 mile northwest
of Puyallup, Pierce County, three-fourths mile above Clark Creek, and 3% miles
below mouth of Stuck River. Prior to November 16, 1919, station was in sec.
21, T.20N,, R.4 E.

DRAINAGE AREA —914 square miles (measured on Pls. IV and XI, Water-Supply
Paper 313).

RECORDS AVAILABLE —May 1, 1914, to September 30, 1920.

GaGe—Stevens continuous water-stage recorder on left bank since December 3, 1919.
Previous gages as follows: May 1, 1914, to November 15, 1919, Stevens continuous
water-stage recorder on right bank about 1} miles above present site and at differ-

- ent datum; July 24, 1918, to December 3, 1919, Stevens continuous water-stage
" recorder on left bank gbout 400 feet above present location and at datum approxi-
mately 10 feet lower than present g

DiscHARGE MEASUREMENTS.—Made from hi) hwa.y bridge 2 miles above gage or from
cable 50 feet below gage.

CHANNEL AND CONTROL.—Stream bed compoéed of light silt; shifting at all stages
. Control formed by section of stream bed extending some distance downstream.

EXTREMES OF DISCHARGE,—Maximum stage during year ending September 30, 1919, -
from water-stage recorder, 32.03 feet at 4 a. m. January 23 (discharge, 36,500
second-feet); minimum stage from recorder, 17.61 feet at 8 a. m. October 23
(discharge, 988 second-feet).



14
34 SURFACE WATER: SUPPLY, 1019 AND 1020, PART XII—A,

. Maximum stage during year ending September 30, 1920, from recorder, 10.4
feet at 3.30 p. m. January 28, may have been higher earlier in the day when
recorder was not operating (discharge, 16,500 second-feet); minimum stage not
registered because water was below intake for many days during year.

1914-1920: Maximum stage recorded, 34.15 feet at 4.45 p. m. December 18, 1917
(discharge, 40,500 second-feet); minimum stage recorded, 17.36 feet at 8 a. m.
November 18, 1917 (discharge, 726 second-feet). ’

IcE. —Stage—dmcharge relation not affected by ice.

Diversions.—Two hydroelectric plants, owned by the Puget Sound Traction, Light
& Power Co., divert water above station. Water for the Electron plant is diverted
from Puyallup River 10 miles above Electron into an equalizing basin having
a capacity of 185 acre-feet; water used at this plant is returned directly to the
river. Water for the Dieringer plant is diverted from White River at Buckley
into Lake Tapps (capacity, 51,000 acre-feet), and after use is discharged into -
Stuck River.

REecuLaTION.—See “Diversions.”

Aocuracy.—Stage-discharge relation changed dunng rise in stage on October 28,
December 2 and 14, 1918, January 23, 1919, and May 28, 1920; changed gradually
January 24 to July 14, 1919, January 31 to March 4, and June 13 to August 17, 1920.
Rating curves used prior to November 15, 1919, well defined below 30,000 second-
feet, rating curves used November 16, 1919, to January 27, 1920, well defined
below 5,000 second-feet; poorly defined above. Standard rating curve used after
January 28, 1920, well defined. Operation of water-stage recorder satisfactory
except as indicated in footnote to daily-discharge table. Daily discharge ascet-
tained by applying to rating table the daily mean gage-height determined from
gage—height graph by inspection or, for periods of high. water, when diurnal fluctua-
tion in stage was large, by averaging results obtained by applying to rating table
mean gage heights for shorter intervals. Shifting-control method used January
24 to July 14, 1919, and January 31 to March 4 and June 13 to August 17, 1920.
Records good.

CooprERATION.—Gage-height record furnished by Inter-County River Improvement
Commission of King and Pierce counties.

Discharge measurements of Puyallup River at Puyallup, Wash., during the years ending
Sept 30, 1919 and 1920.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. Date. Made by— helght. | charge.

1918, Feet, | Sec.-ft. Feet. | Sec.ft.

Oct. 18 [ T. G. Bedford.......... 18.53 1,980 || Aug. 81§ L. D Carson ........... 18.99 2, 560

Nov. 2t | ....do. | 1875 2,440}l Sept. 5 |..e..@0ceeeunonnnnnnnnnn 18.30 | 1,930

Dec. 11 | Caliins and Garson..... 19.20 [ 2,750 || Oct. 22 |..... do .................. 617.99 | 1,520

1019 Nov. 17 | Carson and McCombs,..| 819.78 3,950
Jan. 3| Kilgore and Calkins....] 18.99 2,140 1920.

30 Calgjnsand Carson..... 20.06 4,610 | Jan. 6 |..... (3 L TN 3.84 2,370

Feb. 19 |..... .. 3,240 30 | L. D. Carson... ..]47.69| 9530

. b, e 2,950 | Mar. 5 John MeCombs 3.80 1,930

..... - 3,220 | Apr. 17 ore and Lee. 5.36 3,620

Apr. 10]..... do.... 4,970 [| June 12 R . Kilgore. . ... 6.8 4,130

L. D. Carson 4,680 || July 28 Kll%gre and Newton . . 4.87 | - 3,160

June 17| Lee and Calkins. 3,360 || Sept. 8 Newton......... 3.48 1,910

July 15 D. C 4,280

te used after Nnv 16, 1919, 3.25 feet.
ight at temgorary station, 15.38 feet; at new station, 5.34 feet.

% ﬂg e above short-line brld . Gage reading at temporary.station, 13.32 feet; equivalent
eight at temporary station (abandoned), 13.89 feet.

at new statwn Gage
d Gage height at new station.
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Daily discharge, in second-feet, of Puyallup River at Puyallup, Wash., for the years eudmg
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19, .

1,900 | 2,380 ) 1,810 | 1,710 | 3,240 | 2, 3,710 | 4,300 | 3,630 | 3,080 | 2,380 | 1,930
1,900 | 2,520 | 4,180 | 1,970 | 3,310 | 3,810 4,300 | 3,470 | 2,520°| 2,260 | 2,150
1,900 | 2,200 (14,900 | 1,970 | 2,940 | 3, 4,470 | 4,040 | 3,630 | 2,520 | 2,100 | 2,040
1,840 | 2,140 (10,500 | 1,860 | 3,080 | 3, 160 3,630 | 3,790 | 3,470 | 2,150 | 1,880
.11,080 | 2,140 | 7,820 | 1,480 | 3,010 | 2, 5,580 | 3,310 | 4,040 | 3, 2,200 | 1,830
1,300 | 2,080 | 5,970 | 1,860 | 2,860 | 3,010 | 4, 3,080 | 4,300 | 4,040 | 2,260 | 1,980
.| 1,600 | 1,970 | 4,830 | 1,860 | 2,520 | 3, 4,130 | 2,040 | 4,650 | 3,310 | 2,440 | 1,830
.1 1,780 | 1,920 | 3,960 | 1,920 | 2,650 3,880 | 2,040 | 4,220 | 3,160 2,320 | 1,730
.| 1,720 |-1,920 | 3,470 | 1,860 | 3,880 | 3,080 | 3,630 | 3,160 | 3,550 | 3,310 | 2,260 | 1,830
1,660 | 1,760 | 2,940 | 1,860 | 3,630 | 3,080 | 4,470 | 3,240 | 3,080 | 3,550 | 2,150 | 1,830
.1 1,780 | 3,300 | 2,520 | 1,860 | 3,010 | 2,040 | 5,010 | 3,160 | 2,940 | 3,880 | 2,260 { 1,880
3,200 | 2,040 | 2,450 | 1,520 | 2,790 | 2,650 | 4,470 | 3,160 { 3,080 | 3,880 | 2,440 | 2, 500
1,780 | 2,860 | 5,820 | 1,760 | 2,720 | 2,720 | 4, 3,080 | 3 3,470 | 2,100 { 1,730
1,780 | 2,860 15,000 | 1, , 850 | 2, 3,790 | 2,940 | 3,310 3, 1,290
. 1, 1,680
1,830
1,980
1,830
1,930
1,830
1,370
1,730
3 1,930
1,930
630 2, 830 2,040
2,450 | 8,600 | 2,720 | 2,320°| 3,880 | 5,580 | 3,550 | 2,630 2,040
2,200 | 6,980 | 2, 2,260 | 4,040 | 7,190 | 4,130 | 2,500 [ 2,200 | 1,780
2,260 | 5,970 | 2,580 | 2,260 | 4,220 | 6,770 | 4,040 | 2,500 | 2,100 | 1,370
2,140 | 4,650 |....... 2,260 | 4,300 | 5,770 | 3,710 | 2,560 { 2,100 [ 1,780
2,200 | 4,220 |....... 2,860 | 4,300 | 4,830 | 3,240 | 2,380 | 2,150 | 1,880
2,020 | 3,790 |....... 3,790 |....... 4,130 |.0.e-ns 2,500 [ 2,040 |.......
2,950 | 3,270 | 5,070 | 1,890 | 2,350 | 2,440 | 2,720 | 3,700 | 2,100 | 1,630
2,300 | 3,270 | 5,310 | 2,030 | 2,350 | 1,960 | 3,280 | 3,700 | 2,440 | 1,630

2,170 | 2,850 | 4,430 | 1,960 | 2,190 | 2,110 | 3,700 | 3,550| 2,290 | 1,
1,990 | k 850 | 4,080 | 1,960 | 2,620 | 2,030 | 3/ 410 | 3,160 | 2,270 1,750
1,090 | 2,140 | 3,860 | 1,960 | 530 | 2,100 | 3,700 | 3,410 | 2,350 | 1,630
1,850 ( 2,220 { 3,860 | 1,820 | 5,750 { 2,440 | 3,160 | 3,280 { 2,850 | 1,630
1,850 { 2,220 | 4,430 | 1,570 | 5, 3,040 | 3,700 | 3, 2,440 | 1,750
1,850 | 2,060 ( 3,410 | 1,820 | 4,650 | 5,310 | 4,220 | 3,280 | 2,440 | 1,820

1,090 | 2,080 | 3,550 | 1,820 | 3, 5,000 | 4,430 3,; 2,720 | 1,
2,650 | 1,990 { 3,160 | 1,890 { 3,280 | 4,870 | 3,860 | 3,550 | 2,440 | 1,690
2,470 | 1,660 | 3,550 | 1,800 { 2,820 | 4,650 | 4,030 | 3,040 | 2,720 | 1,750
2,380 | 1,920 | 2,720 | 1,890 | 3, 3, 3,860 | 3,280 | 2,620 | 2,93
2,380 | 1,990 | 2,530 | 3,410 | 4,220 | 3,860 | 3,040 | 3,280 | 2, 2930
1,990 | 1,090 | 2,440 | 4,430 | 3,860 | 3,700 | 4,650 | 2,440 3,280
2380 | 1,990 | 2,270 | 3,160 | 3,700 | 3,350 | 7,350 | 2,440 | 2,350 | 3,160
650 | 3,240 | 2,530 | 2,530 { 3,550 { 3,280 | 5,750 | 2,030 | 2,440 | 2,620
%sso,s,mo 2 2,190 | 3,410 | 5,970°| 5, 3,550 | 2,440 | 2,190
5,180 | 6,520 | 2,350 | 2,110 6,850 | 4,220 |.3,280 { 2,080 | 2,030
3,490 | 8,400 | 2,190 | 2,080 | 3,550 | 4,870 | 3,700 | 3,550 | 1,890 | 1,820
3,270 | 7,800 { 2,190 | 1,890 { 4,220 | 4,030 | 3,040 | 3,040 | 1,960 | 2,190
3,380 | 2,850 | 5,700 | 1,060 | 1,690 | 3,860 | 2,620 | 3,700 | 2,720 { 2,030 | 2,350
630 | 9,750 | 2,950 | 3,610 | 1,750 | 1, 3,040 | 2,270 2,620 | 1,960 | 2,720
580 | 2,850 | 3,060 | 2,950 | 1,630 { 1,890 | 3,160 | 1,750 | 4,030 | 2,350 | 2,196 | 2,930
450 | 3,490 | 5,250 1, 2,350 |- 2,030 |13, 280,|2,190 | 2,030 | 3,280
450 | 3,380 | 5,300 o | 2 2,110 | 1,820 | 1, 3,010 | 2,030 |'2,030 | 3,700
080 | 3,050 | 4,310 | 2,110 | 2,190 | 2,030 | 1,960 | 2,620 | 2,110 | 1,890 | 3,410
330 | 3,380 | 3,610 ) 030 | 2,110 | 2,350 | 2,080 | 2,530 | 2,440 | 1,960 | 4,030
410 | 2,220 | 3,380 16,500 | 1, 1,820 | 3,040 | 2,190 | 3,550 | 2,720 | 1,890 |. 3,550
630 | 2,300 | 3,180 (13,000 | 1,630 | 2,190 2,?33 2,530 | 4,220 | 2,930 | 1,820 | 2,820
580 | 2,380 | 8,270.{ 9,500 |.. ... 2, 440 2820 | 5,000 | 2,620 | 2100 | 2,720
Bleveceeenrenane| 1,640 1. ... ] 3,490 | 8,050 |....... 2,350 |.eueus-| 2,930 |.o.o.. . 2,440 | 1,750 |,.....e

No'ma—Recarder not in of eration Oct 3-8 and Nov. 17-18, 1918 Oct 7-21 1919, and Jan. 24-27, 1920,

Daily mean gage hts and Noy. 17-18, 1918, determing parlson with record obfained
ot tey S eon ?zga tfon 923 miles downstream. Discha.rge Oct. 7-21, 1919, determined from
‘reeord rangein sta e' from comparison with records of flow of near-by streams. B

-figures included. Float at bottom of well for several h(mrs on. 11 days
during December 1919 1 cfunng Jan umga 11 days duringeli‘ebnm , 21 day$ during M 2 days

ﬂurlhg e%asc ¥ dﬂrmg September, 1620. Recorder gmph campleted
by aid of ooeasiom} sntaﬂ-ga.ge T and general information.



[

36 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A.

Monthly discharge of Puyallup River at Puyallup, Wash., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 914 square miles.]

NS

Discharge in second-feet. Run-off.:

> © Month. : . Per
Maximum. | Minimum.| Mean. «s%viilixre Inches - |. Acre-fect.
; : e, %

1918-19.

WHITE RIVER AT BUCKLEY, WASH.

Location.—In SE. 1 sec. 34, T. 20 N. \R 6 E., at Northern Pacific Railway bridge
1 mile northeast of Buckley, Pmrce County

DRAINAGE AREA.—424 square miles (measured on Pl. XI, Water-Supply Paper 313) b

RECORDS AVAILABLE.—April 22, 1899, to August 31, 1903 (gage-height record only,
January 1, 1902, to August 31, 1903); June 8 to December 31, 1911; January 18,
1913, to September 30, 1920.

Gace.—Stevens eight-day ‘water-stage recorder on left bank 40 feet below railway
bridge at end of concrete wall protecting abutment of bridge; installed January 9,
1917. Record from this gage supplemented during extremely low water April
25 to May 8, 1920, by measurements from a reference point on railway bridge to
water surface and after May 9, 1920, by readings from chain gage 1nstalled at same
reference point.. Recorder m.spected by O. E. Osgood. :

The high water on January 23, 1919, cut through the left bank makmg a channel ,
back of the water-stage recorder In this channel a staff gage was installed at
railway bridge April 2, 1919; moved 700 feet upstream June 11, 1919. Gage read -
by 0. E. Osgood and F C. Rowland. For history of gages used prior to J anuary
9, 1917, see Water-Supply Paper 462.

DISCHARGE MEASUREMENTS.—Measurements of flow in both channels made by wad-
ing or from railway bridge.

CHANNEL AND coNTRoL.—Bed composed of small boulders and gravel; shifting;
gradient steep.- One channel prior to flood of January 23, 1919; two channels
after the flood. Right bank of mam channel low- and flat; left bank protected
by concrete wing wall.
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EXTREMES OF DISCHARGE.—Maximum combined daily discharge of river and flume
during year ending September 30, 1919, 17,400 second-feet January 23; minimum
combined daily discharge 417 second-feet September 30.

Extremes of discharge for year ending September 30, 1920, not determined;
both probably lower than previous year.

1899-1901, 1911, and 1913-1920: Maximum daily discharge, including flume,
18,100 second-feet December 18, 1917; minimum daily discharge including
flume, 349 second-feet November 19, 1917.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—White River flume diverts water from river half a mile above gage.
Total monthly discharge is computed from determinations of combined flow of
river and flume. -

Accuracy.—Stage-discharge relation changed during flood on January 23, 1919, and
several other times, November 1, 1919, to April 6, 1920, from various causes,
such as drift, clogged intake, repairs to dam, etc. Rating curve used prior to
the change on January 23, 1919, well defined above but not defined below 100
second-feet. Rating curve used for main channel April 1 to October 31, 1919,
well defined; curve used for secondary channel April 2 to May 12, 1919, poorly
defined, and curve used June 12 to October 31, 1919, well defined below 200
second-feet. Stage-discharge relation not defined November 1, 1919, to April 6,
1920. Rating curve used for main channel April 6 to September 11, 1920, well
defined below 3,000 second-feet; curve used September 12-30, 1920, poorly defined.
Rating curve used for secondary channel April 1 to September 30, 1920, fairly well
defined between 20 and 200 second-feet. Daily discharge of main channel ascer-
tained by applying to rating table mean daily gage height obtained by inspecting
gage-height graph or, for days of considerable variation in stage, by averaging results
obtained forshorter periods. Daily discharge of secondary channel ascertained by
applying to rating table mean of two gage-height observations daily or for days on
‘which flow in flume was regulated, by averaging results obtained by applying ob-
served gage heights for intervals indicated by gage-height graph for fltume or, for
days on which gage was not read or two readings were insufficient because of fre-
quent regulation, from well-defined curve showing relation of flow in main and in
south channels. Records prior to flood on January 23, 1919, are good except for
periods during which intake was clogged or rating was not available; records from
April to October, 1919, and April to September, 1920, fair; records for remainder of
period, poor.

CooreErAaTION.—Puget Sound Traction, Light & Power Co. furnished gage-height
record and made most of the discharge measurements.
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Discharge measurements of White River at Buckley, Wash., during the years ending Sept.
30, 1919 and 1920.

Main channel.

South channel,

Made by—

Beight.

Dis-
charge.

Made by—

neight.

PR« [ S,

Parker and Osgood.....

Osgood and Roland.....
Lee and Osgood. .......
Osgood and Les........
Osgood and Roland.....
Osgood and Wolslegel..

Lee and Osgood..
Osgood and Lee..

..... do.

Qsgood and Roland...

Osgood and Roland.....
ceae.do. .

B e 9101000

Osgood and Roland...
Osgood and Forest....

258 KREBLBR=23Y

[t Mad
o
-1

June 12
25

60.2]

d -
Osgood and Osgood.....
Osgood and Roland.....
Osgood and Osgood. ....

Daily discharge, in second-feet, of White River ai Buckley, Wash., for the years ending
Sept. 30, 1919 and 1920.

Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.| Sept.
00| 100| 203 1,160 | 1,550 | 1,60 | 469 | 307 | 400
503 | 1,750 | 200 1240 | 1540 | 1,270 | 183 | 320 21
208 | 6,300 | 203 1,040 | 1,460 | 1,470 | 591 | 520 1
105 | 3,800 | 1908 2230 | 1,360 | 1,420 | 1,620 | 180 11

2590 | 186 1,000 | 857 | 1,540 | 1,870 | 230 10
1,600 | 160 ([ 600 |r 300\ 6e0 | 669 | 2,200 1,720 | 250 15

8 | 1,130 | 153 1060 | 5702340 | 960 | 380 11
756 | 150 955| 660 | 1,960 | 920 274 1

08| 136 845| 875| ‘730 980 | 812 10

355 | 224 | 108 1,300 | 973 | 330 1,160 | 500 9
| 200| 100 N 1,510 | 1,140 | 620| 1,270 | 230 13
757 | 309| 100 1210 | ‘724 | 72| 1480 | 190 16
546 | 1,760 | 98 1330 | 630 |° Ldd0| 46 1
8470 | 103 859 | 590 | 1,070 | 1,050 | 33 10
4880 | 108 723 | 730 1L,2°0 ) 1,160 | 33 it
8019460 | piaif 400|f 3501 pe3) 740l sr3{1,200 @ 10
1,220 o8 400 | 810 | 1,220 | 250 10
433 | 647 | 4,120 1,910 | 840{1,300 | Lo70| 185 10
339 | 410 | 4190 1,060 | 1,740 | 2,190 | 879 | 115 11
340 | 323 | 1,920 1,680 | 1,060 | 2,510 | 040 | 47 1
214 | 396 | 1,69 1,230 2,160 | 2,580 | 489 | 41 9
568 | 8,310 1070 | 2,630 | 2,580 | 523 | 44 9

314 (17,000 1,030 | 1,350 | 2,300 | 405 | 62 9

202 | 9, 1190 | 1170 | 708 | 320| 180 10

507 | 4,500 |} 400 1,310 | 1,380 | 715| 630| 45 10

70| 258 | 3,500 400 | 1,280 | 2,260 | 1,130 | ©655| 44 10
239 | 20400 1550 | 3,490 | 1,690 | 700 | 45 2

292 | 1,700 1,400 [ 3,320 | 1,680 | 410 | 48 8

566 | 1,000 |....... 1450 | 2,690 | 1,450 | 358 | 37 7

236 | "800 |oonn.nl 1620 | 2240 | 823 | 230 | 15 7
....... 214 | 500|000 Tl w0l T3 ee.....
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Daily discharge, in second-feet, of White River at Buckley, Wash., for the years ending
Ry e, ept. 30, 1919 and 1980—Continued.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.
11 225 930 308 548 14
13 102 | 1,310 912 272 70
13 79| 1,180 825 127 10
1 660 54 780 | 1,040 39 16
10 010 | 1,300 10 29
10 1,250 905 910 120 21
10| 1,820 o 884 675 340 16

.10 1,820 1,140 849 852 14
9| 1,300 1, 1,030 183 13
8| 1, 2,140 | 1,150 | 1,140 175 12
10| 1,210 2,080 | 1,220 1,110 ( 324 420
14| 1, 1,780 | 1,110 340 263
12| 1,640 | 1,780 | 1,100 27| 2% 98
10| 1,520 1,780 | 1,500 290 14 0950
10| 1,450 | 1,650 | 1,920 331 588 755
9 1,300 | 1,770 | 1,520 44 400

24| 1,320 | 2,480 | 1,460 36 %0
18| 1,260 | 2,650 | 1,050 25 15
13 | 1,450 [ 2,080 945 200 15 520
10| 1,630 1,200 950 12 552
12| 1,160 458 | 1,150 27 261
21 232 | 1,460 34 135
17|t 650 01| 1,260 89 29 337
12 59 98|, 95 22 684
10 54 104 824 60 14 413
9 51 60 671 102 13 1,170

379 50 | 1,190 | 360 10 1,250
12 709 385 | 1,460 380 17 97
20 581 837 | 1,650 318 31 158
16 400 | 1,000 | 1,630 204 31 376
18 feveenens 980 [veeeenas 370 15 fceeneaae

NoTe.~Daily disc] not determined Oct. 1-27, Nov. 5-9, *14-17; and 22-30, 1918; intake clogged on

stage below limit for which rating curve is defined. "Mean discharge for month of October and tes
of ge for periods in November determined}:g detailed study of gge—height charts of river and
flume, gs at the diversion dam half s mile above gage, and knowledge of conditions at the

e T
station%ischarge Jan, 23 to Mar, 81, 1919, determined from the difference in flow of et‘rlp River
at gaging stations at Alderton and PuyaHup. Cemparisons of discharge indicate that combined flow of
‘White River and flumse at Buckley, corrected for stora%g in Lake Tapps, is about 85 per-cent of inflow .
into Puyallup River between Alderton and Puyallup. Daily discharge April to October, 1919, and April
to September, 1920, obtained by rating main and seeondary channels separately and combining results.
Braced figures show mean discharge for periods inclnded.
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Monthly discharge of White River and flume at Buckley, Wash., for the years ending Sept.
30, 1919 and 1920. .

[Drainage area, 424 square miles.]

Discharge in second-feet.
Run-off (com-
. bined).
Combined. Combined.
Month.
(River) (Flum;a P
Maxi- Mini- mean). | (mean). er
mum. mum. Mean. nguifge Inches. | Acre-fest.
1918-19.
October.............. 2,510 |.......... 80.0 847 927 2.19 2.52 57,000
November. . 1,650 740 216 732 948 2.24 2,50 , 400
December. . 7,280 900 | 1,330 1,000 2,330 5.50 6.34 | 143,000
January.... 17, 400 693 | 2,060 2,916~ 6.86 7.91 | 179,000
February.......cooilooiiiaiidfeiiinaanns 471 7 1,190 2,81 2.93 66,100
I 352 864 1,220 2.88 3.32 75, 000
1,340 714 2,080 4.83 5.39 122, 000
1,440 873 2,310 5.45 6.28 | 142,000
1,430 784 2,210 5.21 5.81 | 132,000
880 810 1,690 3.99 4.60 104, 000
164 821 2.32 2.68 60, 600
23.7 613 637 1.50 1.67 37,900
805 1,620  3.82 51.95 | 1,180,000
485 498 1.17 1.35 30,600
1,030 1,230 2.90 3.24 73,200
1,350 3,18 3.67 83,000
698 2,100 4.95 5.71 129, 000
668 1,470 3.47 3.74 84,600
808 9 2.19 2.52 57,100
513 1,490 3,51 3.92 88, 700
675 1,720 4.06 4.68 | 106,000
707 1,830 4.46 4.98 112,000
747 1,380 3.25 3.75 , 800
782 2 2.20 2,54 57,300
627 938 2.21 2.47 , 800
716 | 1,330 3.14 } 42.57 | 962,000

a Discharge assumed as 85'per cent of difference between mean monthly discharge of Puyallup River
% hI;?y%l;up aénd at Alderton, corrected for storage in Lake Tapps, and less mean monthly d.isdlx)arge of
e River flume.

WHITE RIVER FLUME AT BUCKLEY, WASH.

LocaTion.—In sec. 35, T. 20 N., R. 6 E., 800 feet below intake, on left side of White
River half a mile above Northern Pacific Railway crossing and 1 mile northeast
of Buckley, Pierce County.

RECORDS AVAILABLE.—January 18, 1913, to September 30, 1920.

Gace.—Stevens long-distance water-stage recorder with transmitter at stilling well
on rightside of flume 800 feet below headgate and recorder in gate house; installed
January 12, 1918. Prior to January 12, 1918, Fuller water-stage recorder 800 feet
below headgate. Recorder inspected by O. E. Osgood.

DiscaAarcE MEASUREMENTS.—Made from footbridge 8 feet below gage.

CHANNEL AND coNTROL.—Control formed by long section of flume bottom below gage.
A rock spill a quarter of a mile below gage is partial control also. Stage-discharge
relation affected by variable quantity of rocks which work their way from intake
to rock spill.

EXTREMES OF DISCHARGE—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 6.20 feet at 4.30 p. m., October 28 (discharge, 2,140
second-feet); no flow in flume when headgates are closed for cleaning flume or’
on account of high water. i
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Maximum stage during year ending September 30, 1920, from. recorder, 615
feet December 17 (discharge, 1,960 second-feet); no flow in flume when head-
gates are closed. ;

1913-1929: Maximum stage recorded on October 28, 1918; no flow in flume
when headgates are closed.

—Stage-discharge relation affected by ice during severe Wmters

~ ReauraTioN.—Gates at intake are operated frequently to control flow.
Accuracy.—Stage-discharge relation changed frequently; affected by rocks washed

into flume and by repairs to flume; affected by ice December 9-16, 1919. Rating
curves well defined by frequent measurements. Shifting-control methods used
January 21 to February 9 and July 27 to August 8, 1919, and March 26 to May 23
and June 13-25, 1920. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating table the daily mean gage height
determined from gage-height graph by inspection, or for days of considerable
variation in stage, by averaging results obtained by applying mean gage heights
for shorter intervals. Records excellent except for period when stage-discharge
relation was affected by ice.

CooreraTION.—Puget Sound Power & Light Co. furnished gage-height record and

most of discharge measurements.

Flume diverts water from left bank of White Riverin SE. }sec. 35, T.20 N, R.6 E.
Water is used for power development at Dieringer and is discharged into Stuck River.

Dzscharge measurements of White River flume at Buckley, Wash., during the years ending

Sept. 30, 1919 and 1920.

. Gage Dis- . G Dis-
Date. Made by— height. | charge. | DPate- Made by— heiﬁﬁzt. charge.
1918. . Feet. | Secft. 1919. Feet. Sec.ft.
Oct. 10 . 2.88 646 || Oct. 27 | Carson and (%?rg ..... 1.98 401
25 do - 3 % 973(1) Dec. 29 | Osgood and o!slegel 2.76 667
Nov, 1.41 -
3.06 3.22 812
Dec. 10 4.48 2.93 27
5.52 2.70 630
2.50 556
-1919. . R 3.37 857
Jan. 2.66 Apr. 4.94 1,330
6.02 1,930 || May 9 Wolslegel and Forest...| 5.06 - 1,300 .
Feb. 10 Osgood and Wolsl 3.06 852 24 Osgood and Kﬂgore.... 4.95 1,380
26 | Osgood and Roland....! 3.90 973 4.94 1,360
Mar. 10 | Osgood and Wo]slegel.. 3.98 3.50 840
Apr.: 2| Osgood and Lee...._.... 3.74 3.50 861
25 | Osgood and Roland... 3.34 3.02| 690
May 10 | Osgood and Wolsl e} 3.73 3.14 713
July 8| Osgood and Roland. 3.48 2 do 3.04 768
26 do 2.95 657 || July 9 Wolslegel and Forest- 2.5 624
Aug. 9 3.28 799 || Aug. 26 | Osgood and Osgood....| 2.65 631
2.60 590 || Sept. 6 | Osgood and Roland....| 2.45 575
Sept. 2.54 567 20 | Osgood and Osgood....| 2.84 687
0ét. 2.14 428 :
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Daily discharge, in second:feet, of White River flume at Buckley, Wash., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. .
786 | 1,320 | 754 421

839 | 1,800 | 711 702.

7511 1,260 | 499 702

897 384 792 654

303 744 622

319 379 784 735
0 795 713 638
805

8282 RERIB
g

289 | 804 575
1,510 | 836 | 701| 606
818 | 1,860 | 800 | 545 | 560

625 | 1,370 803 | 814 693

958 | 529 866 958
440 905 670
805 905 670
890 975 670

772 1,100] 618 om| 12
491 | 1,060 746 528
329 934 681 a7 877
888 730 510 890 | " 594
17| 730 | 408 98| 860
0} 730 766
0l 738 467 784 | 1,410
0 718- 800 894 | 1,100
1] 740 952 915 | 1,008
0 45 912 4328 4101
0] 733 | 604 453
1,550 | 1,150 1,100 09| 803 | 694l 87| €10
1,620 K 811 0 76 | 1,060 | 676 |". BRL
1650°| 43| T 65| 1,030 | 4 643 ;7 208"
1,780 709 760 864 0 671 | 1,040 417 760: 266
1,740 798 728 898 292 | 1,330 928 750 846 542
1,650 T2 692 881 291 | 1,410 935 856 916 842
1,780 676 527 { 1,450 784 949 916
1,920 615 864 948 | 1,410 T2 959 881 539
1,720 185 ,643 881 | 1,140 | 1,230 760 670 709 645
TR 424 1,080 626 | 530 |1,340 | 1,250 | 766 | ©037| 610 204
.. 410 213 858 339 626 498 | 1,340 | 1,200 263 692
524 2 491 679 594 704 | 1,340 906 0 849 762 745
654 940 654 881 594 568 | 1,340 483 0 921 920 Ti8
862 787 feeenn-. 1,340 361 222 819 864" 521
555 |....... 366 580 [ioene.n 575 |eeuuenn 390 l.......

667 594 foonees

Norte.—Braced figures showinimean discharge for periods included were estimated from observer’s
notes and fragmentary gage-height record.
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Monthly discharge of White River flume at Buckley, Wash., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. . acre-feet.
Maximum. | Minimum. | Mean,
1918-19.
1,930 558 847 52,100
1,570 37 732 3
,650 147 1,000 61, 500
1,920 392 859 52,800
1,400 209 717 39, 800
1, 486 864 53,100
957 430 714 42, 500
1,910 37 873 53,700
) 0 784 46,700
1,800 303 810 49, 800
975 499 821 50, 500
958 410 613 36, 500
1,930 0 805 583, 000
654 392 485 20, 800
, 870 0 1,030 61,300
1,020 ceeennensne. 846 52,000
1,470 179 608 42,900
1,080 364 668 38,400
1,660 496 808 49,700
1,540 0 513 30, 500
1,450 0 675 41,500
1,100 707 42,100
1,720 324 747 45, 900
1,020 2 782 48,100
1,410 258 627 37,300
1,920 0 716 520,000

DUWAMISH RIVER BASIN.
CEDAR RIVER AT CEDAR FALLS, WASH.

Locarion.—In sec. 4, T. 22 N., R. 8 E., below Seattle municipal power plant at
Cedar Falls, King County, and 3% miles above Taylor Creek.

DRAINAGE AREA.—83 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 9, 1914, to September 30, 1920.

GagE.—Stevens continuous water-stage recorder on right bank, 0.7 mile below power
plant; installed April 8, 1914; inspected by G. H. Moore and T. S. Beals.

DiscEARGE MEASUREMENTS.—Made from cable 90 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of small boulders and gravel; shifts at ex-

* tremely high water. Bankshigh. One channel atall stages. Stage of zero flow,

according to measurements made September 9, 1919, at gage height 3.2 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 6.9 feet at 1 p. m., January 23, when pipe line broke
(discharge, 1,280 second-feet); minimum stage, from recorder, 3.69 feet at. 7 p. m.
August 27 (discharge, 8 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 6.06 feet from 7 to 11 a. m. January 31 (discharge, 776 second-feet);
minimum stage, from recorder, 4.25 feet from 6 to 8 p. m., October 7 (discharge,
57 second-feet).

1914-1920: Maximum stage recorded, 11.4 feet at 9 a. m., December 19, 1917
(discharge, 6,290 second-feet); minimum stage recorded, 3.32 feet at 4 p. m.
November 25, 1917 (discharge, zero).

Ice.—Stage-discharge relation not affected by ice.

104341—23—wsp 512——4
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Diversions,.~—Seattle municipal power plant diverts water directly from Cedar Lake
through a pressure pipe and returns it to the river at the plant above the gage.
Practically the entire low-water flow is carried through the plant.

Recuration.—Flow partly controlled by storage and release of water in Cedar Lake

" reservoir to accommodate requirements of Seattle municipal power plant.

Accuracy.—Stage-discharge relation changed slightly on night of December 3, 1918.
Rating curves well defined. Operation of water-stage recorder excellent except
for periods October 14-19 and December 24-31, 1918. Daily discharge ascer-
tained by use of discharge integrator. Records excellent except for periods for
which no gage-height record was obtained from water-stage recorder.

CoOPERATION .—Gage-height record and part of the discharge measurements furnished
by city engineer of Seattle.

Discharge measurements of Cedar River at Cedar Falls, Wash., during the years ending
Sept. 30, 1919 and 1920.

Do, | Medeny- |0 | D | e | dedeny— |08 | Dl
1919, Feet. | Secft. 1920. Feet. | Secft.
Jan. 8| Hunt and Moore....... 5.32 | 353 5.23 350
June 19 | R. B. Kilgore... -1 5637 413 4.86 212
20 d 5.356 | 402 5.13 312
July 7 |- 5.20 | 334 4.88 217
8 |. 5.24 | 357
Sept. 9 |. 4.71 | 140
9 4.35 67.2

Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aung. | Sept.
1918-19.

281 350| 605| 301 | 241 | 396| 44| 350 123 60

376 380 610 262 234 402 525 321 107 88

960 [ 394 354 294 236 388 422 334 88 97

835 385 110 294 252 328 428 277 123 113

756 | 356 | 110 204 | 258| 380| 433 281 124 101

688 394 107 292 234 408 430 126 78

412| 393| 114| 296| 266| 400 | 412| 312 | 124 59

290 379 294 286 278 410 354 336 122 92

327 | 352| 294 244 | 285 406 | 414 320| 104 102

34 330 278 293 404 315 87 106

352 337 280 306 366 418 317 114 124

378 342 276 333 412 422 116 66

646 282 336 274 288 404 412 256 120 60

840 4| 334| 273 326| 411 382| 306 129 62

812 236 362 | 414 384 313 98 115

547 256 372 404 390 316 84 111

520 258 378 350 334 312 140 114

500 301 361 402 385 304 119 124

472 270 311 406 384 277 118 78

448 256 362 | 410 348 | 228 114 62
331 254 379 312 198 101

292 210 374 412 360 191 106 17

230 | 388 400 364 168 60 114

600 238 | 201 348 368 164 98 118

238 | 368 422 370 160 104 125

237 318 369 100 84

374 625 351 134 110 80

400 232 | 390 725 287 136 100 105




PUGET SOUND BASINS. 45

Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the years ending
ept. $0, 1919 ani 1920—Continued.

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

298 378 340 536 339 320 319 | 332 294 102 110
304 382 362 542 340 330 279 327 301 110 108
318 373 360 531 336 321 313 gg 310 120 108

335| 372| 349| 516 33¢4| 329 312 270 | 118 102
320 | 364 510 335| 390 316 336 |, 264 116 93
352 482 | 326! 360 | 318| 208/ 302 116 102
317| 322| 361| 458 300 | 35 | 324| 2631 309| 15 106
312 | 342 370| 420| 322 345| 331 | 247| 206 104 118
204 | 338| 360{ 450 | 320 257 | 206! 110 128
302| 345] 358| 448 319 | 328| 331| 341| 302| 120 124
218 | 344| 322| 6| 312 322 | 339 269 116 126
306~/ 342 | 345| 440| 321 | 334| 324| 334 303| 112 130
315| 338| 342 440 | 344| 339 314| 205| 248| 114 211
320 | 313 | 331( 432| 330 342| 323| 330 202| 106
366 | 334| 343| 405 | 344 336 | 324| 337, 198 98 294
320 323| 372| 425| 332 340 284| 336 196 107 290
338 | 340| 304 43¢| 32¢| 319| 311 33¢| 196| 120 286
347 | 342 | 370y 432 201 | 320] 331 | 176 | 112 278

374 340 662 324 312 332 342 126 110 309
362 352 736 |.......| 326 334 294 304 118 118 308
....... 352 657 .......] 320....... 292|......% 118 118 |.......

NoTtE.—Oct. 14-19 and Dec. 2431, 1818, recorder clock not running but range of stage recorded; discharge
ascertained by comy on with record of flow at Landsberg after estimating inflow between Cedar Falls
and Landsberg. Braced figures show mean discharge for periods included.

Monthly discharge of Cedar River at Cedar Falls, Wash., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 83 square miles.}

Discharge in second-feet. Run-off.
Month. Per |
Maximum. | Minimum. | Mean. sgmuate Inches. | Acre-feet.
e,

1918-19.
October....... eeterrateeriieeeaen 664 102 b~ S PR P 14,000
November. ........ccoeeineana.. 649 286 405 .. 24, 100
December............... [ 960 281 506 | 31,100
JanUary. ... e 846 256 511 |... 31,400
L 610 107 311 17,300
Mareh..l ..., 301 202 261 |. 16,000
PN 1) < | R, 394 234 318 | 19, 000
F: ) RN 725 328 433 | 26,600
June. cooii i 644 287 395 | 23,500
L P 350 90 253 1. 15,600
August..... eremaeeenaseeann 140 60 106 | 6, 520
September..........cccveiiieanaan 126 59 95.9 ... 5,710
The year....coeeeeeeenaann-n 960 59 319 231, 000

1919-20.
October.......cooveeieeneenannnn. 264 70 182 ......... 11,200
November. ...... 374 278 330 19,600
December................ 313 M| 21,200
JANUATY. e eeemiinianeaanns 736 322 408 . 25,100
February............ een 542 324 435 | 25,000
March..... 00000 344 274 | 320 | 19,700
April......... .- . 390 280 330 |. 19,600
BY eeeerrcnnnaans . 342 279 319 |. 19,600
June............. . 342 247 316 |. 18,800
July..oooieonnn.. . 310 100 214 | 13,200
August..... eenen . 126 90 112 | 6, 890
September...........c..... P 314 93 b3 1 T 13,000
The year....<eeveereeeannnn 736 70 293 213,000




46 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A,

CEDAR RIVER NEAR LANDSBERG, WASH.

Locarion.—Insec. 17, T.22 N, R.7 E., 11 miles above intake of Seattle water-supply
system at Landsberg, 3 miles northeast of Ravensdale, King County, and 5 miles
below Taylor Creek. ‘ .

DrAINAGE AREA.—135 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 30, 1914, to September 30, 1920; July 25, 1895, to Sep-
tember 30, 1898, at Clifford Bridge, 2 miles below present gage; March 24, 1901, to
April 30, 1912, at intake of Seattle water-supply system, 1% miles below present
gage. Early ‘records not exactly comparable with those for present site because
of small difference in drainage area.

GAGE.—Stevens continuous water-stage recorder installed April 29, 1914, on right
bank; inspected by G. H. Moore and T. S. Beals.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CONTROL.—Bed composed of large boulders and gravel. Control formed
by broad riffle about 1,200 feet below gage; shifts at extremely high water. Logs
may lodgeon riffle. One channel at all stages. Stage of zero flow according to
measurements made August 27, 1916, about gage height 2.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 9.6 feet at 9 p. m. January 22 (discharge, 3,160 second-
feet); minimum stage from recorder, 4.33 feet at 10 p. m. September 28 (discharge,
218 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 7.8 feet
at about 9 a. m. January 28 (discharge, 1,860 second-feet); minimum stage, from
recorder, 4.35 feet at noon and 11 p. m. October 7 and noon October 9 (discharge,
222 second-feet). .

1914-1920: Maximum stage from recorder, 13.55 feet at 10 p. m. December 29,
1917 (discharge, 7,500 second-feet); minimum stage from recorder, 4.35 feet at 1
a. m. October 15, 1914 (discharge, 162 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

RecuratioN.—Flow partly controlled by storage and release of water in Cedar Lake
reservoir to accommodate requirements of Seattle municipal power plant.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder excellent except as indicated in footnote to
table of daily discharge. Daily discharge ascertained by use of discharge inte-
grator except as indicated in footnote to table of daily discharge and except
January 22 and 23, 1919, when, because of considerable variation in stage, dis-
charge was determined by averaging results obtained by applying mean gage
height for short intervals to rating table. Records excellent except for periods
when recorder was out of order, for which they are fair.

CoorErATION.—Gage-height record and part of discharge measurements furnished by
city engineer of Seattle.

Discharge measurements of Cedar River near Landsberg, Wash., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. | Date: Made by— heig%:t. charge.
1919. . Feet. | Sec.-ft. 1920. Feet. | Seeft.
June 20 | R. B. Kilgore.......... 5,98 759 {| Mar. 18 | Moore and Beals....... 6.00 795
July 8 |...,edOeeeeiniinnnia... 5.74 680 || July 20 | R.B. Kilgore.......... 5.32 509
Sept. 10 |..... s U 4,86 354 || Sept. 18 |..... s T . 5.30 512
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Daily discharge, in second-feet, of Cedar River near Landsberg, Wash., for the years e;z,di?n‘g
Sept. 30, 1919 and 1920,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. I Apr. | May. | June. | July. | Aug. | Sept.
1918-19. ¢
B O, 237 ) 510 740 | 1,270 776 927 1 1,180 698 390 248
760 | 1,260 762 962 | 1,040 670 366 266
770 | 1,020 770 920 901 681 347 280
780 674 865 849 892 629 377 291
750 | 831 886 888 623 376 282
800 040 772 898 872 614 376 281
790 780 884 852 646 373 250
784 772 893 774 672 364 | . 266
750 783 894 856 643 348 282
775 850 872 897 886 644 331 287
715 852 872 870 641 348 310
696 849 906 858 624 352 338
700 857 780 892 848 580 352 266
760 837 816 890 835 624 355 251
755 827 790 944 760 627 348 273
8 781 812 970 621 323 204
1,220 848 929 934 802 620 308 296
1,660 968 864 785 614 347 289
1, 936 932 912 783 614 335 295
1,650 893 905 718 586 326 270
1, 560 838 956 604 744 551 331 236
2,410 930 822 926 912 702 503 308 256
2,430 772 902 898 736 500 310 274
1,880 782 914 875 752 476 262 281
1,690 761 963 835 740 467 292 277
1,740 764 958 963 746 453 294 278
1,650 754 878 998 741 292
mim Bl e |
....... " 7
1,400 |70 750 | gip| L3220 700 264| 285
.............. 1,190 |.......| 386 | 250 |.......
Loveereaaaoeaad| 302 | -752 658 703 | 1,360 710 764 754 661 599 353 293
2 300 676 638 708 | 1,320 708 772 706 659 606 351 288
302 638 714 666 616 352 290
262 804 720 668 576 348 280
238 740 712 666 570 341 276
263 660 725 636 604 334 273
273 624 720 626 609 329 286
278 585 734 616 603 318 292
277 544 698 606 599 320 300
278 572 720 688 603 324 331
595 699 687 568 320 346
376 581 694 638 510
364 585 682 646 579 308 526
358 652 679 710 519 652
360 974 674 725 {-- 510 295 592
358 640 702 |, 490 295 541
388 786 712 711 485 306 516
386 721 715 . 464 304 496
377 816 695 690 480 206 464
400 752 686 640 491 301 |+ 492
408 707 682 676 491 2061 553
671 632 686 446 290 570
475 620 679 402 205 594
446 634 678 476 394 302 664
389 637 678 671 372 304 652
252 [ 624 676 656 382 289 604
346 593 672 590 |.. 388 304 599
392 610 676 624 378 207 580
472 665 685 624 375 338
414 669 652 616 364 352 552
638 |....... 364 308 |.ieanne
Nore.—Only total range of stage recorded for each of followi: ods when clock of gage-did not run:

Oct, 20 to Nov. 13, Dec. 13-17, 1918, Jan. 28-31, Feb. 4 to Mar, 12, Mar, 27-31, and July 27-30, 1919; discharge
obtdined by estimating inflow between Cedar Falls and Landsberg from hy&rograp ¢ comparison of inflow
with South Fork of Snoqualmie River and then adding estimated inflow to results at Cedar Falls.
Recorder clock did not rin Dec. 10-14, 1919; slight range in stage indicated by instrument and probable

age-height graph was sketched on chart by comparison with record of flow at Cedar Falls. Clock stopped

an. 23 to Feb, 2, Feb. 16-29, Mar. 9-14, 1920; no clock on recorder Mar. 15 to May 6, 1920; probable gage-
height graph sketched on chart after detailed study of range in stage indicated by instrument during each:
pe: lod 8;1 ]reggﬁds of flow at Cedar Falls and Landsberg weir. Braced figures show mean discharge for
periodsincluded.
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Monthly discharge of Cedar River near Landsberg, Wash., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 135 square miles.]

N

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. sqL}lare Inches. Acre-feet.
mile

28, 200

39, 500

62, 100

74, 400

50, 800

52, 900

51, 300

oo

34,900

20, 300

16, 400

2, 480 230 742 5.50 74.66 537,000
498 238 21, 800
974 544 40, 500
1,010 513 40, 300
1,760 630 59, 900
1,360 604 53, 400
1,100 670 47,200
1,520 745 51, 500
754 638 42, 500
725 590 39, 500
638 364 30, 900
353 289 19, 400
664 273 27,700
1,760 238 654 4.84 65.88 475, 000

SNOHOMISH RIVER BASIN.
SOUTH FORK OF SKYKOMISH RIVER NEAR INDEX, WASH.

Locarron.—In NE. § sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls, 2 miles
southeast of Index and mouth of North Fork, Snohomish County.

DRAINAGE AREA.—351 square miles (measured on topographic and county maps).

REcorDs AvaLABLE.—October- 1, 1902, to September 30, 1905; April 26, 1911, to
September 30, 1920. ‘

Gaaee.—Stevens continuous water-stage recorder on right bank; installed September
14, 1920; inspected by Bert Kanters. Prior to September 14, 1920, inclined and
vertical staff gage at same datum and site; read by Roy Williams and Gene Brown.
Location of gage unchanged since establishment. Datum raised 0.61 foot April
26,1911, and lowered 1.00 foot April 19, 1914; after which therehasbeen no change.

D1scHARGE MEASUREMENTS.—Made from cable a mile below gage, from bridge 100
feet below gage, or by wading nearly a mile below gage.

CHANNEL AND CONTROL.—Bed at measuring section composed of gravel a.nd small
boulders. Sunset Falls, 300 feet below gage, forms solid rock control. Stage-
discharge relation changed by blasting at falls in July, 1914, a.nd by shifting of
channel above falls during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year endmg September
30, 1919, 16.0 feet at 7.30 a. m. December 14 (discharge, 25,900 second-feet);
minimum stage recorded, 1.00 foot September 29-30 (discharge, 359 second-feet).
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Maximum stage recorded during year ending September 30, 1920, 16.5 feet at
2.05 p. m. November 15 (discharge, 26, 400 second-feet); minimum stage recorded
0.90 foot October 7 (discharge, 333 second-feet).

1902-1905; 1911-1920: Maximum stagerecorded, 22.6 feet at 9 a.m. December18,
1917 ( discharge, 47, 000 second-feet; minimum stage recorded, 0.54 foot September
30, 1915 (discharge, 262 second-feet).

IceE.—Stage-discharge relation not affected by ice.

Diversions.—None.

REeeuLaTioN.—None.

Accuracy.—Stage-discharge relation changed slightly during flood on December
- 14, 1918. Rating curve used before the change well defined below 12,000 second-
feet; curve used after the change well defined below 16,000 second-feet. Gage
read to half-tenths once daily, more often at extremely high stages during 1919.
Daily discharge ascertained by applying daily mean gage height to rating table.
Records for years ending September 30, 1919 and 1920, excellent. Revised
records, 1902-1905, and 1911-1914, determined from a rating curve well defined
below 10,000 second-feet using gage heights reduced to datum of present gage.
Records for these periods excellent except for extremely high stages and for
periods for which mean discharge was estimated by comparison with records of
flow of Snoqualmie River, for which they are poor.

PUGET SOUND BASINS.

Discharge measurements of South Fork of Skykomish River near Index, Wash., during
the years ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918, Feet. | Sec.ft. 1920. Feet. | Sec.ft.
Nov. 8| T. G. Bedford.......... 3.16 1,360 || Aug. 31 2.48 835
Sept. 2 1.89 647
1919. 4 1.66 657
June 21 [ L, D, Carson........... 7.49 5,770 6 1.48 _ 516
23 |..... A0 eimeianinninns 6.69 | 4,670 8 1.37 447
Sept. 18 |..... [ L T 1.50 521 9 2.08 760
12 7.8} 6,230
1920, 14 10.22 | 10,500
May 19 | R. B. Kilgore.......... 5.37( 3,170 16 5.25| 3,010
July 14 | Newton and Lee....... 3751 1,790 18 4.05| 1,860
Aug. 26 | Parker and Kaauters.... .23 430 21 6.83 4,620
26 . 403 23 5.43 3,180

29 2.87 | 1,120
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Daily discharge, in_second-feet, of South Fork of Skykomish River near Index, Wash.,
Jor the years ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
™~

53¢ | 618 | 2,840 | 1,560 | 1,260 | 3,170 | 1,360 | 1,560 | 4,400 | 1,680 | 766 654
518 690 | 2,220 2,360 | 1,160 | 4,200 | 1,360 | 1,410 | 3,620 | 1,510 | 766 584
487 | 806 | 1,870 | 2,760 | 1,210 | 4,610 | 1,310 | 1,410 | 5,640 | 1,460 | 690 584
457 | 6541 1,560 | 2,920 | 1,110 | 4,500 | 1,260 | 1,410 | 4,830 | 1,460 | 690 584
457 | . 618 | 1,460 | 2,920 | 1,020 | 3,800 | 3,710 | 1,620 | 3,170 | 1,410 | 690 518
429 | 58¢ | 1,310 | 1,800 | 888 3,170 | 1,510 | 1,800 | 3,080 | 1,410 | 690 518
403 | 930 | 1,210 | 1,560 | 1,020 | 2,760 | 1,800 | 2,220 | 3,080 | 1,310 | 690 518
379 | 1,110 | 1,160 | 1,410 | 888 | 2,760 | 2,150 | 3,080 | 3,440 | 1,260 | 654 584
379 | 806 | 1,060 | 1,310 | 846 | 3,080 | 1,680 | 2,840 | 3,620 | 1,310 | 690 766
366 | 728 | 1,020 | 1,740 | 846 | 3,530 | 1,410 | 2,150 | 3,530 | 1,310 | 654 | .690
690 | 584 | 1,210 | 1,060 | 690 | 4,200 | 1,410 | 1,870 | 3,260 | 1,210 | 654 618
846 | 550 | 1,210 | 1,020 | 690 | 2,840 | 1,510 { 1,800 | 3,000 | 1,020 | 618 618
550 | 518 | 1,460 930 | 690 | 2,360 | 1,680 | 1,560 | 2,920 | 974 | 618-| 618
618 518 | 6,540 930 690 | 2,150 | 1,680 | 4,000 | 2,920 | 1,110 618 584
457 | 1,210 | 6,960 930 | 690 | 2,220 | 1,510 | 2,760 | 2,440 | 1,060 | 846 584
584 | 1,410 | 4,720 930 | 690 | 2,220 | 1,460 | 2,360 | 1,940 | 1,060 | 2,150 584
766 | 3,200 | 4,830 930 | 654 | 2,220 | 1,410 | 2,920 | 2,010 | 060 | 2,360 690
618 | 2,150 | 5,760 888 | 618 | 2,360 | 1,560 | 2,150 | 2,080 | 974 | 1,410 930
728 | 4,830 | 6,140 930 | 888 |2,220 1,870 | 2,010 | 2,0801 930 | "o74 846
654 | 7,110 | 3,530 930 | 1,020 | 2,080 | 2,290 | 1,940 | 2,150 930 | 930 | 1,740
2,840 2,200 | 2,200 | 1,940 | 2,080 | 974 |- 806 | 1,160
2,150 2,220 | 2,680 | 2,010 | 1,940 | 974 | 728 | 1,020
2,010 2,220 | 3,000 | 2,080 | 1,800'| 930 | 654 | 1,160
1,684 2,520 13,530 | 2,440 [ 1,740 | 888 | 618 | 1,210

1,460 2,520 | 4,000 | 2,290 | 1,560 | 846 | 550 | 1)
1,360 2,360 | 3,620 | 2,440 | 1,870 | 806 | 550 | 3,900
1,260 2,010 | 3,620 | 2,920 | 2,440 | 806 | 550 | 2440
1,410 1,040 | 2,220 | 3,170 | 2,220 | 846 | 550 | 1,740
1,620 1,740 | 1,870 | 3,350 | 2,080 | 846 | 550 | 1,740
2,150 1,560 | 1,620 | 3,800 | 1,740 | 806} 584 | 1,740
1,940 1,410 |....... 4,500 [.......] 806 846 |.......
888 487
846 487
806 518
766 584
766 654
766 806
766 846
690 888
690 846
690 728
690 690
654 618
654 | 2,010
618 | 1,560
618 | 2,600
4,720 | 2,520 | 618 | 4,500
4,100 | 2,220 584 | 3,800
3,000 | 1,940 | 584 | 27010
3,350 | 1,740 | 584 | 1,560
3,080 | 1,620 | 654 | 1,360
3,080 |- 1,460 | 690 | 1,460
3,620 | 1,410 | 618 | 1,460
3,000 | 1,310 | 550 | 1,310
2,600 | 1,260 | 550 | 1,020
2,680 | 1,260 550 930
3,080 | 1,260 | - 518 846
3,440 | 1,110 | 518 806
2,920 | 1,060 518 766
2,520 974 487 728
2,440 | 074 | 487 690
ceenen Jo 930 487 ... .
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Daily discharge, in second-feet, of South Fork of Sk’ykomish River near Index, Wash.,
Jor the years ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920—Continued.

Day. Oct. | Now | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1913-14.

comenennnoe.| 690]1,110| 2,760 | 846 | 1,350 | 4,440 | 1,520 | 3,290 | 4,650 | 2,470
1160 | 2,520 | 846 | 1,410 | 3,290 | 1,580 | 4,650 | 4,870 | 2,620
1,260 | 2,150 | 806 | 1,300 | 3,290 [ 1,640 | 5,560 | 4,440 | 2,390
1160 | 1,870 | 2,840 { 1,350 | 2,170 | 2,310 | 4,440 | 3,290 | 2,240
1510 | 1,740 | 11,900 | 1,300 | 2170 | 3,840 | 3,470 | 2,780 | 2,030
2,150 | 1,560 | 24,800 | 1,200 | 1,770 | 3,120 | 3,470 | 2,470 | 1,960
2,440 | 1,510 | 11,700 | 1,010 | 1,770 | 3,120 | 3,470 | 2,940 | 1,700
2,200 | 1,460 | 6,960 | 930 | 1,770 | 3,290 | 3,650 | 3,200 | 1,640 400
21220 | 1,360 | 4,830 | 850 | 1,770 | 3,650 | 3,560 | 2,780
2,150 | 1,310 | 3,620 | 812 | 1,890 | 3,840 | 3,840 | 2,390
2,220 | 1,260 | 2,020 | 812 |1,890 | 3,470 | 3,650 | 2,620
2,440 | 1,260 | 2,520 | 850 | 2,030 | 3,650 | 4,240 | 2,940
20680 | 1,310 | 2,150 | 850 | 2,310 | 4,040 | 5,320 | 2,860
2,760 | 1,260 | 1,870 | 850 | 4,440 | 4,870 | 6,670 | 3,290
3,000 | 1,310 | 1,800 | 812 | 4,870 | 7,580 | 6,540 | 4,140 1,640
11,300 | 1,210 | 1,800 | 850 | 5,090 | 5,800 | 5,560 | 4,040 5001 4 479
5050 | 1,260 | 1,680 | 890 | 4,440 | 3,840 | 5,200 | 3,940 1,100
4000 1,210 | 1,560 | 890 | 3,840 | 4,640 | 4,980 | 3,650 1,300
3170 | 1,110 | 1,460 | 972 | 3,290 | 5,440 | 4,870 | 3,080 2,390
3000 | 1, 1,410 | 1,010 | 3,470 | 5,560 | 4,760 | 2,940 (11,150 3,120
2,440 974 | 1,360 | 1,150 | 2,780 | 4,140 | 4,650 | 3,030 1,960
2/360| 930 | 1,410 | 1,890 | 2,470 | 3,560 | 4,870 | 2,620 1,300
3770 | 88| 1,360 | 2,100 | 2,170 | 3,120-| 4,650 | 2,030 1, 060
3080 | 846 | 1,310 | 3,290 | 2,470 | 2,040 | 4,540 | 2,240 972
3260| 806 | 1,310 | 3,120 | 2,470 | 2,620 | 4,340 | 2,620 1,010
3,800 766 | 1,260 | 2,950 | 1,890 | 2,700 | 4,040 | 2,470
3,800 766 | 1,260 | 2,780 | 2,030 | 2,780 | 3,470 | 2,470 1,410
2,920 | 766 | 1,210 | 5,000 | 1,770 | 2,620 | 3,080 | 2,310 1,060
320| 766 | 1,260 |-...... 7300 | 2,310 | 2,700 | 2, 470 850
3260 | 728 1,810 |---..0 | 1,640 | 2,470 | 2,040 | 2,780 850
....... 766 | 1,310 |---oo.| 1,410 |.. ...} 3,840 |.......
3,040 | 1,250 | 1,130 | 1,770 | 1,130 | 3,180 | 4,690 | 3,720 | 3,180 | 1,250 | 560
2280 | 4980 1,130 | 1,560 | 820 | 3,280 | 4,190 | 3,610 | 3, 1,250 | 560
20980 | 16,300 | 1,070 | 1,490 | 1,630 | 3,610 | 3,390 | 3,950 | 3,720 | 1,190 { 560
20020 | 15,800 | 1,020 | 1,430 | 1,490 | 5,000 | 2,880 | 4,310 | 3,830 | 1,250 | 483
1040 | 6,080 970 |1,310 1,370 | 3,830 | 2,690 | 5,230 | 4,070 | 1,190 | 520
1,640 | 4,3101 970 | 1,250 ! 1,310 | 3,180 | 2,510 | 4,950 | 4,190 | 1,190 1 520
1500 | 3470| 870 | 1,190 | 1,190 | 2,690 | 2,690 | 4,310 | 3,180 | 1,190 | 640
1310 | 3,250 | 870 | 1,130 | 1,130 | 2,420 | 3,500 | 3,950 | 3,080 | 1,130 | 560
1400| 2370 20| 1,310 | 1,070 | 2,160 | 3,830 | 4,190 | 3,390 | 1,130 | 520
3470 | 2,020 | 820 |1,430 | 1,130 | 4,560 | 3,300 | 3,720 | 3,830 | 1, 483
3,001 1,80 | 820|1,370 | 1,370 | 3,610 | 3,180 | 3,280 | 3,720 | 970 483
2370 | 12,000 | 820 | 1,250 | 1,250 | 2,780 | 3,080 | 2,980 | 3,180 | 970 | 640
2550 | 10,400 | 820 | 1,250 | 1,130 | 2,510 | 2,780 | 3,300 | 3,180 | 9201 920
3470 | 23,300 | 775 | 1,130 | 1,160 | 2,240 | 3,080 | 3,500 | 2,980 | 870 | 1,070
3820 | 7,630 820 | 1,130 | 1,190 | 1,920 | 3,830 | 3,720 | 3,390 1,130
3,470 | 5000 | 970 | 1,490 | 1,020 | 1,020 | 4,430 | 3,500 | 3,500 | 820 | 1,130
2940 | 3,720 | 11,700 | 1,840 | 1,250 | 2,000 | 3,720 | 3,610 | 2,780 | 8201~ 970
2,100 | 3,080 | 13,100 | 1,630 | 2,510 | 4,430 | 3,610 [ 3,830 | 2,420 | 80| 520
2020 | 2,600 | 7,630 | 1,370 | 2,240 | 4,070 | 3,050 | 4,950 | 2,240 | 775 | 483
1780 | 2,240 | 4,560 | 1,250 | 1,920 | 4,190 | 4,430 | 5,810 | 1,020 | 730 | 483
1,640 | 2,000| 3,610 | 1,250 | 1,840 | 3,500 | 5,660 | 5,660 | 2,000 | 730{ 483
1,500 | 1,840 17,000 | 1,070 | 1,770 | 2,980 | 7,270 [ 5,000 | 1,920 { 730 | 449
1,370 | 1630 | 18,000 | 1,070 | 1,700 | 2,880 | 5,510 | 4,690 | 1,920 | 730 | 449
1310 | 1560 | 7,100 | 920 | 1,630 | 3,390 | 4,950 | 4,310 | 1,840 | 640 417
1190 | 1370 | 4,690 | 1,560 | 1,560 | 3,280 | 6,120 | 4,560 | 1,020 | 640 | 417
1,130 | 1,310 | 4,190 | 1,630 | 1,490 | 3,080 | 9,350 [ 4,820 | 1,630 | 640 | 417
1070 | 1,310| 3,280 | 970 | 1,370 | 4,310 [12,400 | 4,190 | 1,490 | 640 417
1,190 | 1,630 | 2,980 | 1,020 | 1,400 | 4,190 | 9,770 | 3,720 | 1,310 | 600 | 387
1130 | 1,560 |- 2,420 |..-..- 1,920 | 4,430 | 7,270 | 3,080 | 1,310 | 560 | 359
1,370 | 1,370 | 2,240 |-.C 2600 | 4,690 | 5,230 | 2,880 | 1,250 | 560 | 359
....... Y250 Lo il ge0 g0 Ll 1,250 0 560 L...lil

5
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Daily discharge, in_second-feet, of South Fork of Skykomish River near Index, Wash.,
for the years ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920—Centinued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jyme. | July. | Aug. | Sept.
417 | 5,200 | 1,380 | 2,480 | 3,810 | 713 | 1,200 | 2,390 | 1,720 | 3,160 | 713 713
449 13,260 | 1,200 | 2,120 | 3,160 | 713 | 1,140 | 2,570 | 2,120 | 2,960 | 713 673
417 | 2,040 | 1,090 | 1,880 | 2,660 | 713 | 1,040 | 1,650 | 2,660 | 2,660 [ 713 594
417 | 2,960 | 1,000 | 1,650 | 2,390 | 713 | 1,140 | 1,580 | 3,590 | 2,570 | 633 556
359 12,210 | 1,040 | 1,510 | 2,210 | 798 | 2,570 | 1,720 | 3,500 | 2,040 | 633 519

1,040 | 990 | 1,380 | 2,300 | 753 |1,880 (2,210 3,160 | 2,040 | 633 519
1,000 890 | 1,260 | 3,370 | 713 | 1,720 | 3,370 | 3,160 | 2,040 | 633 483
1,140 890 | 1,200 753 | 1,580 | 4,410 | 4,410 { 2,040 | 633 483
1,040 843 | 1,000 | 2,210 | 940 | 1,380 | 4,050 | 3,370 | 1,880 | 633 798
90| 713 L, 1, 890 | 1,380 | 3,370 | 3,480 | 1,880 | 633 | 1,260
1,320 | 2,760 | 3,590 | 1,720 | 594 | 4,200
1,580 | 2,570 | 3,060 | 1,720 | 594 | 6,
1,880 | 2,760 | 2 1,720 594 | 4,410
1,720 | 2,760 | 3,700 | 1,720 | 556 | 10,200
1,510 | 2,660 | 4,410 | 1,650 556 | 4,700
1,580 | 2,760 | 3,590 | 1,510 | 556 | 2,960
1,440 | 5,340 | 4,290 | 1,380 | 519 | 2,210
1,320 | 2,660 | 3,590 | 1,380 | 483 | 1,
1,720 | 3,160 | 3,160 | 1,260 | 449 | 1,540
1,650 | 2, 3,160 | 1,140 449 | 1,510
1,440 | 2,570 | 3,260 | 1,090 | 483 | 3,610
1,440 | 2,210 | 3,700 | 940 | 449 | 4,000
1,200 | 2,120 | 2,760 | 940 | 483 | 3,260
1,200 | 1, 2,210 | 940 417 | 2,660
1,720 | 1,800 | 2,210 | 890 | 440 | 2,480
1,720 { 1,720 | 2,040 | 798| 417 | 3,060
2,390 | 1,960 | 1,960 798 483 | 4,050
2,860 | 1,960 | 2,390 | 798 | 1,200 | 2,960
2,570 | 1,800 | 2,760 | 798 | 1,140 | 2,390
2,210 | 1,720 | 3,060 | 798 | 1,320
....... 1,580 |.......| 713

NotEe.—Discharge Oct. 7, 1902, to Jan. 31, 1914, revised, and supersede records published in previous
wgter-supplg papers. Dlschar%e Oct. 1-6, 1902, estimated by comparison with record of flow of Cedar
River near Ravensdale. Gage-heights Jan. 3 and 4, 1903, estimated by observer as water was over top of
gage. Gage-height record Oct. 1-21, 1912, previously published, was discarded, as comparison with re-
cords for adjacent streams indicates that it is in error.

Monthly discharge October, 1912, to May, 1913, estimated by comparison with record showing sum of the
discharge of North, Middle, and South forks of Snoqualmie River by months over a period of seven years.
stcharﬁe_.r une 1-186, 8-13, 1913, July 9-31, Aug. 1-31, and Sept. 1-14, 1914, estimated by similar comparison.

Gage-height Jan. 6, 1914, estimated by observer as water was over top of gage. Gage destroyed by falling
tree Feb. 25, 1914, and replaced Apr. 19; gage-height record obtained by measuring down from reference

oint Feb. 26 to Apr. 18. Stafe—discharge relation affected by backwater caused by logging operations over

unset Falls July 9 to Sgﬂ;. 4, 1914. .

Discharge Nov. 9 and Dee. 11, 1918, estimated by comparison with record of low of North Fork of Sky-
komish River at Index and Middle Fork of Snoqualmie River near North Bend. Discharge Mar. 14, 1919,
interpolated. Braced figures show mean discharge for periods included. :

Monthly discharge of South Fork of Skykomish River near Index, Wash., for the years.
‘ ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920. g
{Drainage area, 351 square miles.}

Discharge in second-feet. Run-off.
Month. ‘Per '
R Maximum. | Minimum. | Mean. sqlgfre Inches. | Acre-feet.
- |. moile. :
1902-3. :
October.....o.oiiiiiiiiiiiainaann 1,800 457 697 1.99 2.29 42,900
November. 3,530 1,310 2,000 5.95 6.64 124,000
December.. 11,100 888 2,530 7.21 8.31 156, 000
January.. .. 26, 000 1,410 , 880 11 12.80 239,000
February.. 2,010 846 1,070 3.05 3.18 59,
March.. .. 2,920 806 1,280 3.65 4.21 78, 700+
April... 3,260 1,110 1,830 5,21 5.81 109,
May...... 8,380 2,150 3,800 10.8 12.45 234,
June. .. 9,660 3,620 6, 260 17.8 19.86 372,000
July..... 4,610 1,410 2,690 7.66 8.83 165,000
August..... 1,410 766 1,000 2.85 3.29 61, 500
September...............coo.... .. 3,260 | 618 1,600 4.56 5.09 /95,200
The year............. e—ens 26,000 457 2,400 6.84 92.76 | 1,740,000
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Monthly discharge of South Fork of Skykomish River near Index, Wash., for the years
ending Sept. 30, 1908-1905; 1911-1914; 1919 and 1920—Continued.

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimum.| Mean. sqt;lare Inches. | Acre-feet.
mile.
1903-4.
L8711 70):T-) SN 7,560 930 2,420 6.89 7.94 148, 000
November. . . 9,850 1,060 2,570 7.32 8.17 153,000
December... 10, 200 1,060 2,550 7.26 8.37 157, 000
January... 9,470 930 2,340 6.67 7.69 144, 000
February . . 1,460 766 1,000 2.85 3.07 57,500
March... 4,720 806 1,510 4.30 4,96 92, 800
7,720 1,020 3,710 10.6 11.83 221, 000
5,400 2,150 3,540 10.1 11.64 218,060
5,880 2,680 4,090 117 13.05 243,
4,400 1,110 2,380 6.78 7.82 146,000
1,210 550 790 2.25 2.59 48,600
888 403 527 1.50 1.67 31,400
10, 200 403 2,290 6.52 88.80 | 1,660,000
846 356 546 1.56 1.80 33,600
9,470 518 2, 590 7.38 8.23 154,000
6,960 1,020 2,510 7.15 8.24 154, 000
3,620 888 1,570 4.47 5.15 96, 500
5,160 618 1,440 4.10 4.27 80, 000
4,610 1,410 2,690 7.66 8.83 165, 000
4,000 1 - 2,080 5.93 6. 62 124,
4,500 1,410 2,380 6.78 7.82 146, 000
5,640 1, 2,760 8.77 164, 000
1,680 1,100 3.13 3.61 67,600
2,360 811 2.31 2. 66 49,900
3,900 518 ,040 2.9 3.30 61,900
9,470 356 1,790 5.10 690.30 | 1,300,000
2,920 2,200 | 2,550 7.2 1.35 25,300
6,400 2,520 3,550 10.1 11.64 218,000
7,410 2,440 4,010 1.4 12.72 239, 000
3, 0 1,940 5.53 6.38 119, 000
487 642 1.83 2.11 39, 500
4,500 487 1,250 3.56 3.97 74,400
The period...... ceeeeraaenan cereenennae [N R O R R 715,000
1911-12
1,260 429 593 1.69 1.95 36;.500
24, 800 403 4,700 3.4 14.95 280, 000
4,000 974 2,070 5.90 6,80 127, 000
7,880 690 2 890 8.23 9.49 178, 000
4,940 930 2,340 6.67 7.19 135,000
1,620 690 926 2.64 3.04 , 900
2,760 1,310 1,800 5.13 5.72 107,000
7,830 L740 | 4560 | 13.0 14.99 280, 000
6, 270 2,150 4,370 12.5 13.95 | . 260,000
2,020 974 1,810 5,16 5.95 111,000
1,510 313 853 2.43 2.80 52,400
3,900 690 1,340 3.82 4.26 79,700
24,800 313 2,350 6.70 91.09 1,700,000
1912-13
October............... PR RN P [ P . 1,100 3.13 T 3.61 , 600
November......ccovvevenene. . 2,800 7.98 8.90 167, 000
1,700 4.84 . 58 105, 000
1,700 4.84 5.58 105,000
1,600 4. 4.75 88,900
1,600 4,56 5,28 98,400
2,700 7.69 8,58 161, 000
4,900 14.0 16.14 301,000
6,730 19.2 21.42 X
4,280 12.2 14,07 263, 000
1,310 3.73 4,30 80, 600
1,400 3.99 4.45 83,300
2,650 7.55 102. 64 1,920,000
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Monthly discharge of South Fork of Skykomish River near Index, Wash., for the years
ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920—Continued.

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. squareﬂ Inches. | Acre-feet.
mile.
1913-14,

12,400 690 2,410 6.87 7.92 148,000
11,300 1,110 2,950 8.40 9.37 176,000
. 2,760 3 1,270 3,62 4,17 78,100
24, 800 3,310 9.43 10.87 ) 000
5,090 812 1,520 4.33 4,51 84,400
5,090 1,300 2,660 7.58 8.74 164, 000
7,580 1,520 | 3,540 10.1 11.27 211, 000
6,670 2,700 4,330 12.3 14.18 266, 000
4, 3,080 8,77 _9.78 183,000
2 1,400 3.99 4,60 86,100
............ 500 1.42 1.64 30,700
3,120 934 2.66 2.97 55,600
24,800 | ...cinennnn 2,330 6.64 90.02 | 1,690,000
14,000 387 2,130 6,07 7.00 131, 000
3,820 1,070 2,040 5.81 6.48 121,000
23,300 1,250 5,110 14.6 18.83 314,000
18,000 775 3,840 10.9 12, 57 , 000
1,840 920 1,320 3.76 3,92 73,300
3,610 820 1, 560 4,44 5,12 95,900
5,090 1,920 3,350 9.54 10.64 199, 000
12,400 2,510 4,750 13.5 15.56 292, 000
5,810 2,880 4,120 1.7 13.05 245, 000
4,190 1,250 2,680 7.64 8. 81 165, 000
1,250 560 882 2.51 2.89 54,200
1,130 359 580 1.65 1.84 34, 500
23,300 359 2,710 7.72 10471 | 1,960,000
1,580 333 612 1.74 2.01 37,600
26, 400 990 4,050 1.5 12,83 241,000
14,000 713 3,100 8.83 10.18 191, 000
14,400 940 3,590 10.2 11.76 221, 000

3,810 713 1,660 4.73 5.10 95,
10,100 713 1,630 4.64 5.35 100, 000
2, 860 1,040 1,650 4.70 5.24 98, 200
5,340 1,580 2,550 7.26 8.37 157, 000
4,410 1,720 | 3,100 8.83 9.85 184, 000
3,160 713 1,550 4.42 5.10 95, 300
1,320 417 634 1.81 { 2.09 , 000
10,200 483 2,560 7.29 8.13 152,000
26, 400 333 2,220 6.32 8.01 | 1,610,000

NoTE.—Monthly discharge, October, 1902, to September, 1905, and April, 1911, to January, 1914, super-
sede records published in previous water-supply papers.

MILLER CREEK AT MILLER RIVER, WASH.

Locarion.—In SW. } sec. 28, T. 26 N., R. 11 E., five-eighths mile south of Miller
River (formerly-called Berlin) and mouth of creek, in King County.

DRAINAGE AREA.—44.2 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 24, 1911, to June 30, 1919, when station was discontinued.

Gacge.—Inclined staff on left bank installed November 5, 1918, five-eighths mile above
mouth; read by Ralph Smith and G. E. Sawyer. May 24, 1911, to August 26,
1914, vertical staff five-eighths mile upstream from present gage; August 27, 1914,
to November 4, 1918, inclined staff 10 feet downstream from gage previously
used. Datum unchanged.

DiSCHARGE MEASUREMENTS.—Made from cable half a mile above later gage location
or by wading.

CHANNEL AND CONTROL.—Bed composed of large boulders and gravel.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, ‘1919, 8.1 feet December 13 (discharge, 4,160 second-feet); minimum stage
recorded, 1.03 feet October 2 (discharge, 30 second-feet).

1911-1919: Maximum stage occurred during flood of December 18, 1917, which
destroyed gage; estimated by observer at 7 or 8 feet (discharge not estimated);
minimum stage recorded, 0.07 foot August 31, 1915 (discharge, 24 second-feet).

Ice.—Stage-discharge relation not affected by ice.

RecuraTion.—None.

Drversions.—None.

Accuracy.—Stage-discharge relation changed during high water on October 27, 1918.
Rating curves well defined below 1,000 second-feet- Gage read to hundredths
three or four times a week. Daily discharge ascertained by applying daily mean
gage height to rating table. Records fair. oo

CooPeErATION.—Gage-height record supplemented by occasional readings furnished
by United States Forest Service.

Discharge measurements of Miller Creek at Miller River, Wash., during the year ending
Sept. 80, 1919.

Date. Made by— ke | i || Date. Made by— 1ok | e,
Feet. | Sec.-ft. Sec-.ft.

Nov. 5| T.G. Bedford.. 2.13 248 || June 24 560
June 20 | L. D.Carson........... 3.52 767 | Sept. 19 47.5

Daily discharge, in second-feet, of Miller Creek at Miller River, Wash., for the period
Oct. 1, 1918, to June 30, 1919.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar, | Apr, | May. | June.
125 242 172 424 645
122 254 161 408 691
119 254 161 419 644
137 220 236 161 430 596
154 218 201 441 644
172 195 240 477 691
161 230 172 280 513 608
150 226 168 261 533 524
148 222 165 242 553 441
146 218 161 398 527 458
144 100 161 553 502 476
225 218 161 567 476 412
306 224 161 582 426 348
300 230 161 596 377
293 230 157 669 510 458
559 230 | 154 742 513
824 320 150 742 587
090 269 156 742 531 691
060 218 161 679 476 716
030 218 156 616 742 742
340 218 150 553 408 596
640 222 242 553 392 574
170 207 513 377
691 172 541 615 553

172 568 852 691

58
&
&

280
255

224 \..
218 |..

8

Nore.—Discharge Oct. 1 estimated to be same as on Oct. 2. Discharge Oct. 27 to Nov. 4, Nov. 8, 9,
Feb. 1-6, and June 28-30, estimated by comparison with records of low of near-by streams. Discharge
in lated for other days when gage was not read. Discharge, Feb. 11, unusually low; gage readings
may be in error.
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Monthly discharge of Miller Creek at Miller River, Wash., for the period Oct. 1 to June
: 30, 1919.

[Drainage area, 44.2 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximom. | Minimum. | Mean. sl%li}la.re Inches. | Acre-feet.

e

L5 13.26 | 31,200

7.81 8.71 20, 500

21.4 24.67 58,100

10.4 11.99 28,300

5.09 5.30 12,500

4.12 4.75 11,200

10.7 11.94 28,100

13.3 15.33 36,200

12.8 14.28 33,700

...................... 260, 000

NORTH FORK OF SKYKOMISH RIVER AT INDEX, WASH.

Location.—In SE. } sec. 17, T. 27 N., R. 10 E., at Index, Snohomish County, 1}
miles above mouth of river.

DRAINAGE AREA.—143 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 24, 1910, to September 30, 1920.

GageE.—Vertical and inclined staff on right bank one-third mile above highway
bridge at Index, installed November 4, 1918; read by G. B. Davidson and Mary
E. Axtel. Previous gages as follows: August 24 to September 2, 1910, vertical
staff on left bank 100 feet above tramway bridge; destroyed in course of improve-
ments to channel. October 26, 1910, to November 26, 1911, vertical staff on right
bank at lower end of wing dam and about 100 feet below site of present gage.
November 27, 1911, to December 29, 1917, vertical staff on wing dam on right
bank about 200 feet upstream from present site; destroyed by flood. January
13-31, 1918, readings from 2 reference point at present site. February 1 to Sep-
tember 27, 1918, vertical staff at present location and datum. October 31 to
November 3, 1918, temporary gage same location.

DiscHARGE MEASUREMENTS.—Made from cable 200 feet above gage or by wading.

CHANNEL AND coNTrROL.—Bed of stream composed of gravel and large boulders.
Right bank high, protected by pile-and-timber wing dam, and not subject to
overflow; left bank slopes back gradually. Stage of zero flow, according to meas-
urements made September 21, 1918, gage height —1.3 feet £-0.2 foot.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 7.5-feet at 2.10 a. m. December 14 (discharge, 11,900 second-feet); mini-
mum stage recorded, 0.40 foot September 29-30 (discharge, 115 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.6 feet at 11
a. m. November 15 (discharge, 16,800 second-feet); minimum stage recorded 0.40
footat 10 a. m. October 5 (discharge, 115 second-feet). Discharge may have been
lower in December when stage-discharge relation was affected by ice.

1911-1920: Maximum stage recorded, 13.0 feet at 5 a. m. December 29, 1917
(discharge, 17,000 second-feet); minimum stage recorded, 0.45 foot at 1 p. m.
September 29, 1915 (discharge, 97 second-feet).

Ice.—Stage-discharge relation affected by ice during severe winters. Determina-
tions of flow based on observer’s notes and weather records.

Diversions.—On May 2, 1918, a diversion of 2 second-feet as determined by measure-
ment was made 400 feet above the station.

ReauratioN.—None.
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Accuracy.—Stage-discharge relation changed November 15, 1919; affected by ice
December 5-15, 1919. Rating curve used prior to change well defined below
6,000 second-feet; curve used after the change well defined below 5,000 second-
feet. Staff gage read once daily to quarter-tenths at low stages, to half-tenths at
medium, and to tenths at high stages. During periods of rapidly changing stage
gage read several times a day. Some diurnal fluctuation during the summer.
Daily discharge ascertained by applying daily gage height to rating table.
Records prior to middle of August, 1919, and after January 1, 1920, excellent
except those for highest stages and for latter part of August, 1919, which are un-
certain on account of difficulty in reading gage accurately; September to Decem-
ber, 1919, good. .

Discharge measurements of North Fork of Skykomish River at Index, Wash., during the
years ending Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-

Date. Made by— height. | charge. || Pate- Made by— height. | charge.

1918. Feet, | Sec.-ft. 1920. Feel. | Sec.-ft.

Nov. 3| T. G, Bedford.......... 2.01 1,170 || Aug. 27 | Parker and Kanters..| 0.46 180

81..... L (/R 1.49 . 707 27 d .54 203

30 1.41 623

1919. Sept. 1 .94 311
June 23 | L. D, Carson........... 299 | 2,340 3 .76
Sept. 16 |..... L [ S, .90 309 5 .64

. 7 .55 198

1920. 9 .53 185

May 20| R. B. Kilgore.......... 2.32| 1,510 11 3.80 | 3,470

July 13 | Lee and Newton....... 1.64 810 15 3.34 2,
4. A0uunerneaaannnns 1.89 | 1,000 17 2.15| 1,220
Aug. 25 | Parker and Kanters.... .44 180 ‘ 22 3.03| 2,220

Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash., for
the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
* 1918-19.
1 756 | 425 | 1,500 | 2,340 | 1,820 | 2,070 635 213
714 | 714 | 1,590 | 1,820 | 1,820 | 2,340 | 560 2;
635 | 674 | 3,150 | 1,590 | 2,070 | 2,400 | 560 21
635 | 598 | 3,150 | 1,370 | 2,980 | 2,650 | 560 175
560 | 560 | 1,700 | 1,170 | 3,600 | 2,490 | 560 377
525 | 525 1,500 | 1,270 | 2,650 | 2,070 560 395
400 | 490 | 1,170 | 1,500 | 1,940 | 1,700 | 635 258
400 | 458 | 975 | 1,820 | 2,070 | 2,200 | 560 258
714 425 884 | 2,070 | 1,940 | 3,150 | 425 258
714 425 | 2,070 | 1,820 | 2,070 | 2,980 635 258
674 | 490 | 1,940 | 1,700 | 1,590 | 2,340 | 635 284
598 458 | 1,480 | 1,170 | 1,820 | 1,700 | 635 | 1,370
560 425 | 1,170 | 1,370 | 1,940 | 1,940 365 797
560 | 425 975 | 1,700 | 1,820 | 3,510 309
590 | 413 975 | 2,650 | 2,070 | 2,650 236
840 | 413 | 1,070 | 2,340 | 1,940 | 2,340 272
884 | 525 | 1,370 | 2,070 | 2,070 | 1,590 |{ 365
714 | 930 1,820 | 3,330 | 1,370 337
674 | 884 | 2,070 | 3,330 | 3,690 | 1,370 309
560 | 714 | 1,940 | 3,330 | 2,980 | 1,370 258
560 | 714 | 1,700 | 3,600 | 2,650 | 1,370 213
560 | 714 | 1,370 | 4,450 | 2,650 | 1,370 [ 365 258
458 | 756 | 1,370 | 3,690 | 2,340 | 1,170 | 365 258
395 714 | 1,480 | 2,650 | 2,340 975 258 213
1 458 | 714 | 1,590 | 3,600 | 3,150-| 975 | 300 213
400 1 560 | 1,700 | 425 635 1,820 |4,450 | 2,650 | 797 | 309 213
490 598 | 1,370 413 635 | 2,340 | 6,960 | 2,200 797 309 213
400 | 884 | 1,170 | 458 2,070 | 3,330 | 1,940 | 756 | 309 175
490 | 674 | 1,070 |...._..| 598 | 2,490 | 3,330 | 1,590 714 258 115
674 | 598 | 975 |....... 1,370 | 3,150 | 2,650 | 2,070 | 714 | 258 115
lemeiais 490 884 ....... 1,700 |....... 1,820 |....... 714 213 |.......

104341—23—wsp 512——5
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Daily discharge, in second-feet, of Norih Fork of Skykomish River at Index, Wash., for
the years ending Sept. 30, 1919 and 1920—Continued.

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
236 | 3,150 600 | 1,040 | 2,020 240 464 760 | 1,140 | 1,900 272 309
159 [ 1,700 | 352 | 760 | 1,450 | 212 | 464 | 680 | 1,240 | 1,670 | 272 272
143 | 1,070 309 760 | 1,240 212 378 680 | 1,780 | 1,560 272 256
143 | 1,370 212 640 | 1,040 212 378 680 | 2,020 | 1,450 272 226
115 | 1,070 640 | 1,040 | 309 | 1,040 940 | 1,780 | 1,450 272 226
175 | 840 464 | 1,240 | 352 | 680 |1,780 | 1,780 | 1,140 | 272 212
175 | 714 403 | 1,780 | 240 | 565 3,030 | 1,560 | 1,450 | 272 200
258 | 365 403 | 1,450 330 464 | 2,020 | 2,270 | 1,450 272 187
213 525 403 | 1,140 464 530 | 1,780 | 1,780 | 1,140 272 187
258 525 140 309 850 | 403 530 | 1,560 | 1,450 | 1,040 240 | 1,090
560 458 352 760 464 530 | 1,450 | 1,900 940 2401 3,760
425 425 330 680 760 530 | 1,240 | 1,560 | 1,140 240 | 3,210
365 840 309 680 | 4,040 | 680 | 1,450 | 1,780 805 240 | 2,550
284 | 2,340 309 | 600 | 3,570 | 600 | 1,450 | 2,020 { 990 | 240 | 7,680
258 |15,000 530 | 600 1,340 | 600 | 1,240 | 2,270 | 850 | 240 | 2,700
175 (7,020 | 165 [ 1,340 | 600 | 1,040 | 530 | 1,560 | 1,780 | 940 | 226 | 1,670
175 | 5,340 | 5,140 | 5,140 | 600 | 680 | 530 | 2,860 | 2,410 | 760 | 226 | 1,290
175 § 3,390 | 1,780 | 7,680 530 600 530 | 2,410 | 1,780 760 200 | 1,190
143 | 5,340 | 1,670 | 5,140 | 530 | 600 | 600 | 1,670 | 1,450 | 680 | 187 5
143 | 1, 2,410 | 2,020 | 434 | 530 600 | 1,450 | 1,670 | 530 | 187 | 1,140
425 | 2,410 ' 3,210 | 1,900 403 680 600 | 1,340 ' 1,670 464 187 | 2,410
884 | 1,900 | 1,900 | 1, 403 | 5309 497 | 1,240 | 1,780 | 464 | 187 2,1
756 | 1,900 | 3,210 680 352 530 464 | 1,240 | 1,290 403 187 | 1,780
365 [ 1,900 | 6,600 | 1,230 309 600 | 464 | 990 | 1,140 | 403 187 1 1,

213 | 1,240 | 3,210 | 1,780 | 309 | 600 | 600 | 850 (1,140 | 378 | 176 | 1,560
284 | 1,240 | 1,900 | 1,040 272 600 850 | 990 | 1,140 378 176 | 1,560
258 | 1,040 | 2,270 290 464 | 1,240 | 1,040 | 1,240 378 187 | 2,

258 | 760 | 1, 9,470 | 272 | 434 1,560 | 040 | 1,450 | 378 | 760 | 1,670
258 600 | 1,140 | 3, 9! 272 | 464 | 1,200 | 1,040 | 1,900 | 378 | 1,140 | 1,240
258 | 600 | 1,900 | 3,210 |....... 532 | 1,000 940 | 1,900 | 352 | 680 1,000
258 [oeannn 1,140 [ 2,270 f....... 600 [....... 760 |.......] 3 352 jo.oo...

Note.—No %e-height record Oct. 28-30, 1918, and Feb. 15, 1919 Sdlscharge estimated by comparison with
record of South Fork of Snoqualmie River at North Bend, Wash.); Aug. 14-21, Sept. 16, 1919, and Jan. 24
and Mar. 30, 1920 (discharge interpolated). Braced figures show mean discharge for periods included.

Monithly discharge of North Fork of Skykomish River at Index, Wash., for the years ending
Sept. 80, 1919 and 1920.

[Drainage area, 143 square miles.] Y
N Discharge in second-feet. Run-off.
Month. Per
Maximum, | Minimum. | Mean. s]%lﬁare | Inches. | Acrefeet.
e.

October.....oocvvvenenn.. PP 7,620 159 1,170 8.18 9.43 71,900
November.. - 2,070 490 959 6.71 7.49 57,100
December. .. 8,770 490 2,020 14.1 16. 26 124, 000
January... : 299 1,420 9.93 1145 87,300
February.. 393 593 4.15 4,32 32,900

Mareh... 1,700 413 650 4.55 5.25 ,
April.. 3,150 1,750 12.2 13.61 104, 000
ay.. 6, 1,170 2,550 17.8 20. 52 157, 600
June. . 3,690 » 590 2,330 16.3 18.19 139, 000
July... 3,510 714 1,760 12.3 14,18 108, 000
August.. 213 426 2.98 3.44 26, 200
September. . . 1,370 115 303 2.12 2.36 18, 000
The year......o..ocoveeneacn | 8,770 115 1,330 9.30 126. 50 965, 000

1919-20.

884 115 284 1 2.29 17, 500
15,000 365 2,230 15.6 17.40 133,000

6,600 |.ocveennne.. 1,360 9.51 10.96 83,
9,470 300 | 71,820 12.7 14.64 112, 000

2,020 272 764 5.34 5.76

4,940 212 759 5,31 6.12 46, 700

1, 560 378 663 4.64 5.18 3
3,030 1,360 9.51 10. 96 83, 600
2,410 1,140 1,670 . 13.05 99, 400
1,900 869 6,08 7,01 53,400
1,140 176 295 2.06 2.38 18,100

.. 7,680 187 1, 560 10.9 12.16 92,
The year. 15,000 |.ocoeenannn. 1,130 7.90 107,91 - 824,000
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SULTAN RIVER NEAR SULTAN, WASH.

Locarron. ~In sec. 8, T. 28 N., R. 8 E., at Horseshoe Bend, 4} miles north of Sultan
and mouth of river, Snohomsh County .

DraINAGE AREA.—Not measured.

REcORDS AVAILABLE.—August 18, 1911, to September 30, 1920.

GaeE.—Stevens continuous water-stage recorder on left bank a quarter of a mile
above Horseshoe Bend; inspected by employees of city of Everett. Prior
October 29, 1915, Lietz water-stage recorder at Camp Habecker 1} miles upstream’

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CONTROL.—In canyon; control formed by large rocks, boulders, and
heavy gravel. Not likely to change except at extremely high stages.

EXTREMES oF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 12.6 feet at 9 a. m. December 4 (discharge, 13,200
second-feet); minimum stage recorded, 0.52 foot September 26 (dlscharge, 79
second-feet). BN .

Maximum daily discharge during year ending September 30, 1920, 13,100
second-feet on November 15 (from curve showing relation between gage heights
at this station and those at Camp Habecker, 14 miles upstream); minimum stage
from recorder, 0. 28 foot on August 24 (discharge, 54 second-feet).

1911-1920: Maximum stage recorded 16.6 feet at about 9 a. m. December 18,
1917, determined from high-water mark in well (discharge, 20,600 second-feet);
minimum stage recorded August 24, 1920.

Ior.—Stage-discharge relation seldom affected by ice. Water in well freezes during
very cold weather.

DiversioNs.—City of Everett diverted about 3 second-feet above station for municipal
water supply from July 1, 1918, to July 1, 1919, and about 74 second-feet thereafter
(estimated at reservoir in Everett by the project engineer).

REeguLaTION.—None.

Accuracy.—Stage-discharge relation changed during high water on December 4,
1918; not affected by ice. Rating curve used before the change well defined;
curve used December 4, 1918, to September 30, 1919, fairly well defined helow
1,200 second-feet; revised curve used October 1, 1919, to September 30, 1920,
well defined. Oferation of water-stage recorder very unsatisfactory owing to
frequent stopping of clock. Daily discharge, except as noted in footnote to table
of daily discharge, ascertained by applying to rating table the daily mean gage
height determined, in a few instances, from one or more stafi gage readings, but
for the most part from the recorder graph by inspection; for days of considerable
variation in stage, discharge was determined by averaging results obtained by
applying mean gage heights for shorter intervals. Records for periods for which
daily figures are not shown and from October, 1919, to January, 1920, and for
June and September, 1920, are poor; February to May, 1920, fair; remainder of
two-year period, good.

CooPERATION.—Gage-height record furnished by city of Everett, Wash.

Discharge measurements of Sultan River near Sultan, Wash., during the years ending
Sept. 30, 1919 and 1920.

\

Date. Made by— hgig ] clg;ze. Date. Made by— hgia e ch];irsge )
1919. Feret. | Sec.-ft. 1920, Feet. | Secft.
Mar. 29 | Carsen and Paine...... 2,99 | 602 Feb. 26 | Carson and Paine...... 1.32 169
June 23 | MeCombs and Paine...| 3.45| 878 May 18 | Kilgore and Paine...... 4.32 | 1,200
Sept. 15 | Carsonand Paine......; 1.20| 157 [ July 7 |..... [ LY 2,22 | "364
8 1..... L L 2.29 380
Aug. 24 | Lasley Lee............. .28 53.1
! 2©




62 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A,

Daily discharge, in second-feet, of Sultan River near Sultan, Wash., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov, | Dec. | Jan. | Feb. [ Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

. 740 1,070 | 1,300 | 1,330 872 492 220 ! 102
3, 060 1,360 | 1,330 | 1,210 942 568 211 91
6, 920 796 | 1,410 898 979 652 203 85
8, 450 300 698 | 2,920 7221 1,000 746 194 83
2,750 00| 645|1,670| 609 | 1,150 | 722| 192 103
1,790 592 | 1,180 609 952 675 190 111
1,240 224 539 925 746 722 588 188 136

898 212 486 722 952 698 568 187 122
771 199 433 836 | 1,010 796 568 185 100
609 195 979 380 872 746 568 183 93
529 192 510 |11, 500 941 568 181
652 205 409 1,080 700 568 172 500"
224 380 846 568 154
240 1, 000 366 722 914 898 568 136
224 |7 339 630 | 1,880 822 722 131 156
2, 600 242 339 588 | 1,710 746 675 143 133
1,120 874 | 1,990 | 1,330 492 | 147 122
6,180 746 | 1,360 500 | 1,150 366 145 114
5, 548 952 | 2,100 [ 1,270 326 138 109
3,080 457 698 { 1,880 | 1,360 900 352 130 © 102
1,470 | 394 | 609 | 1,440 | 1,490 380 | 125 96
5,780 352 609 1,670 380 2 90
5, 314 | 652 {1y 150 | L1501 8721 352| 115 85
2,150 | 279 ' 979 | 771| . 314| 110 83
500 352 | 474 2,500 | 821 302| 105 81
424 | 440 | 1,120 | 3,110 251 106 79
900 366 440 | 1,330 | 3,490 675 253 104 106
380 474 | 1,240 | 1,880 529 255 105
....... 675 {1,300 | 1,400 | 457! 246 | 100 80
....... 1,650 | 1,330 [ 1,270 | 440 | 238 | 100 102
.............. 1,750 |.......| 1,030 |.......| 229| 101).......
373 | 856 {1,220 1286| 370 | 680| 3532| 641 97 140
336 | 721 8 126 | 339| 5851 622| 585 94 122
268 532 700 174 202 532 809 532 90 110
251 404 604 224 585 532 930 88 108
230 360 549 192 | 1,770 660 832 414 856 93

139 | 3,310 289 786 641 660 856 265 69 | 1,060

1,890 | 8,980 0 1,430 809 222 65 585
1,740 | 3,960 216 414 742 930 641 201 63 464
2,540 | 1,560 430 764 786 641 176 61 930

J
1,890 | 1,030 192 567 622
1,340 721 186 497 532
2,190 585 181 480 480 764 497 138 56 | 1,160
464 660

640 | 480 54 980
2,330 | 1,740 164 549 532 549 382 122 55| 1,080
430
660

880 153 447 786 497 385 114 5 | 1,520
1,490 142 404 | 1,030 604 464 13 199 | 2,190
1, 500 1,190

190 (11, 140 | 392 | L1 604 | 497 112| 464 | 1,060
764 13,310 | 132 514 |1,080| 585 5850 111| 809 | 700
1,740 | 2,640 |....... 604 832 | 604| 742| 106| 480 604
1,130 | 1,930 |....o1C 430 |....... 532 |....... 01| 207 |.......

Nore,—Discharge, Nov. 12, 1919, and for all periods for which daily figures are not given, obtained from
comparison with records of flow of nearby streams. Discharge Mar. 5-9, June 15, July 9-13, 27 and 29-31,
Aug. 1-3, 5-10, and 29-31, 1919, and Aug. 18-23, 1920, interpolated; Oct. 3, 5, 812, 16-19, 23-26, 28-31, Nov.
11-18, 25230, Dec. 2-8, 11-16, 19-95, 27-28, and 30-31, 1019, and Jan. 1-4, 6-7, 11-12, 14-18, %0-25, May 31, June
1-6, 1213, 14-19, 25-26, 28-29, July 1-6, Aug. 27-31, and Sept. 1-3, 5, 7-12, 16-17, 19, 21-24, 26, and 25-30, 1920,
obtained from curves showing relation between gage heights at this gaging station and at 4 station 14 mile$
upstream maintained by the Sound Power Co. Braced figures shew mean discharge for periods included.
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Monthly discharge of Sultan River mear Sultan, Wash , fot the years ending. Sept. 80,

1919 and 1920.

Discharge in second-feet.

Maximum. | Minimum. | Mean.

MIDDLE FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

Location.—In NE. } SE. sec. 10, T. 23 N., R. 8 E., 1 mile southeast of North Bend,

King County, and 2} miles above junction with North Fork.

DRAINAGE AREA.—184 square miles (measured on topographic and county maps).
REcorDs AvArLABLE.—August 10, 1907, to February 29, 1908; August 25, 1908, to

September 30, 1920:

Gaee.—Stevens continuous water-stage recorder on left bank; installed August 7,

1915; inspected by A. R. Neth, Prior to August 7, 1915, various gages at highway
bridge 21 miles below present site were used.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge at original

station.

CHANNEL AND coNTROL.—Bed composed of large boulders. Channel slightly curved

above 'anﬁl below station. Control shifts at extremely high water. Left bank
high; right bank low and heavily wooded. Stage of zero flow, according to
measurements made September 11, 1919, gage height —0.7 foot.

ExTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,

from water-stage recorder, 10.1 feet at 6 a. m. December 14 (discharge, 13,700
second-feet); stage may have been higher on January 23 when recorder was not
operating; minimum stage, from recorder, 1.56 feet at 7 p. m. October 2 (discharge,
189 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 8.50 feet at 6.30 p. m. November 15 (discharge, 10,300 second-feet);
minimum stage, from recorder, 1.54 feet at 11 a. m. October 7 (discharge, 184
second-feet).

1907-1920: Maximum stage, from recorder, 12.2 feet at 10 a. m. December 18,
1917 (discharge, 18,300 second-feet); discharge may have been greater during
floods in November, 1909, and November, 1910; minimum stage from recorder,
1.50 feet at 1 p.'m. September 30, 1915 (discharge, 146 second-feet).

860 52,900
902 53,700
1,830 113,000
¢
605 42,700
1,360 80, 900
1,340 82, 400
811 | 48, 300
469 28, 800
149 9, 160
156 9, 280
881 639, 000
354 21, 800
2, 000 119, 000
1,200 73, 800
1,720 106, 000
7 25,100
749 46, 100
gg; ) .%.700
784 46,700
270 16, 600
131 8,
1,310 13, 000
866 629,000

&
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Ice.—Stage-discharge relation not affected by ice.
Diversions.—None.
ReguraTioNs.—None.
Accuracy —Stage-discharge relation changed December 14, 1918, during high water.
Rating curves used before and after the change well defined below 7,000 second-
feet. Water-stage recorder referred to outside gage which was rated because of
partial clogging of intake to stilling well.

except as indicated in footnote to daily-discharge table.

Operation of recorder satisfactory
Daily discharge ascer-
tained by applying to rating table the ddily mean gage height determined from
gage-height graph by inspection or, for days of considerable variation in stage, by
averaging results obtained by applying mean gage heights for shorter intervals.
Partial clogging of intake pipe caused lag of stage in well behind that in river.
This caused slight uncertainty in daily records for periods of rapidly changing
stage but had little or no effect on monthly mean discharge.
between high water in December, 1918, and in January, 1919, fair, for remamder :
of two-year period good. ‘
CooreEraTION.—Puget Sound Power & Light Co. furnished gage-hmght record and -
made some discharge measurements.

chharge measurements of Middle Fork of Snoqualmie River near North Bend, Wash.,

during the years ending Sept. 30, 1919 and 1920.

Records for period

Made by—

Made by—

Gage Dis-
height. | charge. “ Date.
Feet. | Sec.-ft. 1920.
ve..| 8.54| 1,930 || Feb. 25
3.57 | 1,300 25
3.87 | 1,660 || July 19
e-.| 183 263
3.90 1,660 || Sept. }g

Daily dzscho,rge, in second-feet, of Middle Fork of Snogualmie River
Wash., for the years ending Sept. 30, 1919 und 1920.

near

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1918-19.

1. 1,340 | 720! 520! s00( 934 1,560 (2040 1,30|1,100| 480| 286
1,210 | 4,060 | 4900 | 727 | 2,040 | 1,620 | 1,970 | 1,380 | 1,230 | 443 | 236
1,170 | 8,300 | 474 | 682 | 1,280 | 1,760 | 1,440 | 1,690 | 1330 | 424 | 221
1,170 | 6,580 | 453 | 641 | 1,020 | 2,970 | 1,140 | 2,040 | 1440 | 420 | 216
1,130 | 3,500 | 439 | 617 | 920 | 2,020 | 1,020 | 2,220 | 1,560 | 480 | 236
930 | 2,300 | 419| 588| 860 |1,440 1,020 | 2,060 1,830 | 458| 275
831 | 1,710 547 | 770 | 1,180 | 1,140 | 1,560 | 1,100 | 458 | 307
733 | 10300 | 379 | 564 | 712 | 990 | 1,380 | 1,560 | 1,060 | 453 | 269
788 | 1,210 | 370 | 860 | 641 955|1,560 | 1,620 | 1,280 | 419| 256
2,80 | 1,000 | 365 90| 647 12,210 |1,3%0!1,620 | 440! a0l| 241
2,060 | 1,010 | 370 | 800 | 770 1,860 | 1,240 | 1,330 | 1,330 | 401 | 285 *
1,300 [ 10230 | 302| 448 729 |1,330 | 1,230 | 1,230 | 1)100 | 392 | 1,460
1,260 | 8630 | 410 401 | 688|1,100| 1,020 | 1,380 | ‘go0 | 370 | 783
2,080 | 9,790 641 ] 647 | '900 | 1,020 | 1,560 | 1,100 | 337 | 491
2,230 | 4,250 611 617 | 890|2130|1,560 | 1,330 | 317| 39
2,230 | 2,580 616 | 860 (2,270 | 1,440 | 1,280 | 341| 345
1,540 | 1,760 (3500 | 1 180 | 871 (1,360 | 1,690 [ 1,380 { 1)100 | 353 | 314
1,260 | 1,380 860 | 1,560 | 2/270 | 1,500 | 1,660 | ‘890 | 341| 299
1,130 | 1180 741 11,280 | 1,070 | 1,900 | 2,340 , 800 | 325; 285
1,050 | 1,100 658 | 1,020 | 1,000 | 2,270 | 2,420 | 750 | 307 282
90 | 990 504 | 920 |1,690(2,500 2,200 770| 303 263
831 | 860 552 | 890 | 1,320 | 3,280 | 1,900 | 800 | 206| 241

800 1,250 | 2,340 [ 1,830 | 741 | 289 | 237

1,560 [ 1,900 | 1,620 | 664 | 263| 221

1,620 | 2,750 | 1,760 | 641| 253 | 221

1,500 | 4,700 | 1,900 | 552 | 259 | 216

1,830 | 5,410 | 1,500 | 501 | 253| 238

1,830 | 3,580 | 1,280 | 506 | 247 238

1,900 | 2,660 | 1,060 | 518 | 241 | 214

2,040 2,120 | 900 | 512| 236| 203

ceeeenat 6231 7800 1T D gr0 L e ... 4801 a2s3l...0.0
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Daily discharge, in second-feet, of Middle Fork of Snogualmie River near North Bend,
Wash., for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct.| Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4,110 77011,100 | 1,950 | 296 | 604 | 1,060 | 860 |1,440 | 307 | 434
2,820 | 652{ 955(1,440| 292 641 9551,130 11,230 209 357
1,690 | 588 |. 830 |1,140| 285| 582 890|1,500 (1,100 289| 317
2,940 564 755 | 1,020 3171 1,020 830 | 1,970 | 1,020 202 296
1,600 | 535| 688 920 2,610 | 955 |1,760 | 985 282 285
1,140 | 485 | 617 |1,080 | 374|1,4201,330 1,500 800 282 282
1,020 456 658 | 1,420 329 ( 1,760 | 2,470 | 1,560 860 275 263

800 432 518 | 1,030 345 | 1,060 | 2, 2,200 860 2751 253
707 407 490 "800 | 526 | 8602, 1,80 830 272 269
712 383 458 800 518 800 | 1,830 | 1,560 800 272 6380
830 | 372| 434| 741 770 | 1,380 [ 1,900 | 735| 272 1,980
682 434 688|1,170 | 942)1,280 | 1,560 | 799 | 260 4,300
936 | 351 641 | 5,570 | 1,310 [ 1,330 | 1,500 | 878 | 259 | 2,900
2,660 340 476 599 { 3, 1,020 | 1,380 | 2,100 735 253 | 4,200
7,400 | 320)1,100 | 570 1,760 1,330 | 2,620 | 712| 247 2,080
6,870 | 400 | 4,030 | 541 (1,180 | 830|1,440|1,000] 712| 236| 1,28
4,470 | 4,500 | 6,920 | 5181 955 | 770 2,680 | 1,970 | 658! 230 955
2,900 | 2,740 | 7,240 830 | 694 | 1,870 | 1,600 | 617 | 224 818
3,570 | 1,700 | 5,850 | 485 | 720 | 895| 1,440 | 1,440 | 564 | 206 72
2)340 | 2,300 | 3,100 | 453 T12| 020|1,280|1,330 | 500, 196 692
2,150 | 2,740 | 2,020 | 415{ 782 | 830 1,180 | 1,500 | 464 | 201 | 1,800
2,120 (2,270 | 1,390 | 392! 770| 800 | ‘990 | 1,600 | 424 | 206 | 2,420
1,760 ( 3,080 | 1,060 | 383 | 706 735| 990 1,230 410( 211} 1,830
1,760 | 5,620 920 361 741 706 920 990 396 214 | 1,560
1,280 13,720 | 3,520 | 345| 741 782| 80| 955| 370 214 1,380
900 [ 2,200 | 2,580 | 337 | 652|1,000| 800| 920 340 206| 1,80
860 11,900 | 3,340 | 321 728/ 1,500 920 955| 841} 229/ 2,120
800 | 1,480 | 6,980 | 303 | 709 | 1,690 | 990 | 1,060 | 345| 486 | 1,500
8001 1,180 | 4,160 | 202| 890 1,500 | 920 1,180 | 353 | 694 1,060
800 | 1,900 | 3,320 |....... 955 | 1,180 | 800 | 1,380 | 341 | 1,160 890
....... 1,500 | 2,900 [.......] 800 |.......] 800[.......] 321 "e611j.......

Nore.—Recorder not operating Jan. 14-26, 1919; discharge estimated by comparison with records of
flow for stations in Snoqualmie and Skykomish river basins. Recorder not operating Dec. 8-21, 1919;
discharge determined from readings of staff , Dec. 10, 15, 18, and 21; integ{&)olated, Dec. 8, 9, and 11-14;
and from comparison with records of flow of other streams Dec. 16, 17,19, and 20. Braced figures show mean
discharge for periods included. ’

Monthly discharge of Middle Fork of Snoqualmic River near North Bend, Wush., for the
years ending Sept. 30, 1919 und 1920,

[Drainage area, 184 square miles.]
( Discharge in second-feet. ' Run-off.
Month. . Per
Maximum. | Minimum. | Mean. sgnl;fre Inches. Acre-feet.
e.
1918-19.
7,070 194 1,390 7.55 8.70 85, 500
2,800 595 1,180 6.41 7.15 70, 200
9,790 617 2,320 12.6 14.53 143, 000
........... 365 2,210 12.0 13.83 138, 000
1,180 401 703 3.82 3.98 39,000
2040 616 954 5.18 5.97 58,700
2,970 1,500 8.64 9.64 94, 600
5,410 1,020 | 2040 | 111 12.80 125,000
2,420 990 1,640 8.91 9.94 97, 600
1,560 480 975 5,30 6,11 60, 000
480 236 349 1.90 2.19 21,500
1,460 203 325 177 1.98 19,300
9,790 194 | 1,310 7.12 96.82 | 950,000
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Monthly discharge of Middle Fork of Snogualmie River near North Bend, Wash., for the
years ending Sept. 30, 1919 and 1920—Continued.

Discharge in second-feet. Run-off.
Month. Per
Maximum. Minimum.| Mean. sgglate Inches. | Acre-feet.
e.
1,160 188 462 2.51 2.89 28,400
7,400 682 2,120 1L.5 12.83 126, 000
5,620 329 1,490 8.10 0.34 91, 600
7,240 434 2930 12.1 13.95 137,000
1,950 709 3.85 4.15 , 800
5,570 285 929 5.05 5.82 . 57,100
2,610 582 1,040 5. 65 6.30 61,900
2,980 800 1,330 7.23 8.34 81, 800
%, 620 860 1,520 8.26 9.22 , 400
,440 321 678 3.68 4.24 41,700
1,160 196 312 1.70 1.96 19,200
4,300 253 1,320 7.17 8.00 78,600
7,400 188 1,180 6.41 87.04 854,000

NORTH FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

Location.—In NE. % sec. 26, T. 24 N., R. 8 E., at Gabriel ranch, 2 miles above mouth
and 34 miles northeast of North Bend, King County.

DRAINAGE AREA.—About 102 square miles (measured on topographic and county
maps).

REecorps avaraBLE.—July 4, 1907, to September 30, 1920.

Gace.—Friez water-stage recorder installed September 26, 1916, on right bank
200 yards southeast of ranch house; inspected by A. R. Neth. Previous gages
as follows: July 21, 1907, to September 2, 1912, vertical staff at highway bridge
one-eighth mile above mouth; September 2, 1912, to October 22, 1915, Fuller
water-stage recorder at same site and datum; October 23, 1915, to September 26,
1916, Friez water-stage recorder at same site and datum.

DiscEARGE MEASUREMENTS.—Made by wading or from cable 200 yards above mouth.

CHANNEL AND cONTROL.—Bed composed of boulders and gravel; shifting at
extremely high stages. Right bank not subject to overflow; left bank fairly
high, not subject to.overflow except at extremely high stages. Stage of zero
flow, according to measurements made September 14, 1918, gage height —0.4 foot.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year ending
September 30, 1919, estimated at 5,700 second-feet on January 23; minimum
stage recorded, 1.64 feet September 4 (discharge, 76 second-feet).

Maximum mean daily discharge during year ending September 30, 1920,
estimated at 4,140 second-feet on November 15; minimum stage recorded, 1.61
feet August 25 (discharge, 71 second-feet). !

1807-1920: Maximum stage, determined by leveling to high-water mark,
14.5 feet November 18, 1911 (discharge, 11,100 second-feet); water above gage
November 18, 19, 23, 24, 29, and 30, 1909, and stage may have exceeded that
reached in 1911. Minimum stage recorded, 1.0 foot September 26-28, 1910
(discharge, 56 second-feet).

IcE.—Stage-discharge relation not affected by ice.

Diversions.—None.

Recuration.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
3,000 second-feet. Operation of water-stage recorder excellent except as
indicated in footnote to daily-discharge table. Daily discharge ascertained
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by applying te rating table the daily mean gage height determined from recorder
graph by inspection or, for days of considerable variation in stage, by averaging

results obtained by applying mean gage heights for shorter intervals.

referred to the outside gage. Partial clogging of intake pipe caused lag of water

Recorder

stage in well behind that<dn river. This caused slight uncertainty in daily
records for periods of rapidly changing stage, but had little or no effect on

monthly determinations.
record is available.
CoopEraTION.—Puget Sound Power & Light Co. furnished gage-height record and
made some discharge measurements.

Records good except for periods when no gage-height

Discharge measurements of North Fork of Snoqualmie River near North Bend, Wash.,
during the years ending Sept. 30, 1919 and 1920.

Gage | Dis- . Gage | Dis-
Date, Made by— height. | charge. Date. Made by height. chat.'ge.
1919. Feel. | Sect. 1920. Fest. | Sec.oft.
Apr. 24 | Calkins and Neth 3.89 1,010 || Feb. 24 | Calkins and Neth..._.. 2.37 205
Sept. 13 | D.J. F. Calkins. . .. 2.88 363 25 fooaea Ocermnannnn 2.36 201
13 I..... [ [ SR . 2.84 345 || July 20 |..... do.... 2.24 183
Dec. 13 | A.R.Neth............. 2.28 210 || Sept. 17 | R.B. Kilgore........... 3.09 466
Daily discharge, in_second-feet, of North Fork of Snoqualmie River near North Bend,
Wash., for the years ending Sept. 30, 1919 and 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
702 986 | 1,110 677 443 190 83
610 986 | 1,120 755 468 177 83
702 1,060 866 850 499 172 79
770 1,720 708 942 546 186 76
77 1,210 623 968 552 212 80
564 906 617 858 493 188 130
478 770 680 688 448 177 153
426 617 818 799 434 166 122 -
483 597 883 702 510 157 114
1,480 1,520 786 755 534 151 11
1,090 1,140 745 873 483 146 180
680 818 763 590 401 142 755
835 873 637 637 359 142 358
1,410 584 666 740 390 138 248
1,360 516 | 1,320 729 43 132 204
1,260 488 | 1,310 630 434 128 177
900 1,080 | 1,020 577 365 126 159
717 1,780 875 680 310 120 148
619 1,460 | 1,000 892 288 114 142
584 1,350 | 1,080 834 277 107 136
510 1,160 | 1,210 778 271 104 128
443 917 | 1,460 740 268 105 122
393 842 1 1,030 755 260 94 114
365 1,020 ] 886 | 630 242 89 109
345 1,080 | 1,360 695 232 87 104
330 986 | 2,170 717 204 84 95
319 1,070 | 2,430 571 199 83 107
349 1,030 | 1,480 483 199 83 114
336 1,060 | 1,160 420 195 81 109
342 1,090 | ‘968 | 404 188| 80| 100
.............. 794 |.......] 177 81 ).......
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Daily discharge, in second-feet, of North Fork of Snogualmie River near North Bend,
ash., for the years ending Sept. 30, 1919 and 1920—Continued. \

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1 122 | 2,080 47 748 | 1,080 177 364 702 501 568 119 177
2 157 | 1,380 386 619 875 177 338 639 639 501 113 150
3 142 766 355 528 710 173 311 574 866 42 110 132
4 124 | 1,720 324 465 606 182 508 857 | 1,000 407 106 121
5 114 | 1,000 304 419 540 202 | 1,490 626 908 371 105 u7
6 109 282 379 648 199 942 858 810 338 101 112
7 104 278 349 895 188 748 [ 1,410 908 328 96 110
8 131 263 328 504 206 626 | 1,660 | 1,160 314 103
9 170 249 311 501 304 517 | 1,310 995 298 108

292 282 470 | 1,030 850 273 448

624 | 52| 710| ‘88| 275
3,420 | * 818 | 75| 86| 345
1,860 [ 639 763|100 267
1,020 62| 710|1,210| 251

725 562 770 951 238 82

95
95
94
267 442 802 | 1,030 251 gg 1,810
88
84
82

470 465 | 1, 5 206 79 403
415 661 850 7 199 78

395 688 688 193 78 352
446 557 740 732 179 76| 1,010
442 594 740 171 75| 1,410

403 |....... 475 |....... 123 228 |eeennns

NoTE.—No gage-height record for following periods: Dec. 13-19, 1918, Jan. 17-26, Oct. 13-18, 21-25, Dec.
14-17, 24-27, 1919, Jan. 17-31, and Sept. 12-15, 1920 (discharge estimated by comparison with records of
flow of near-by streams); Oct. 11, Dee. 2, 3, 8, 9, and 11, 1919 (discharge interpolated). Braced figures
show mean discharge for periods included.

Monthly discharge of North Fork of Snoqualmie River near North Bend, Wash., for the
years ending Sept. 30, 1919 and 1920.

[Drainage area, 102 square miles.]

Discharge in second-feet. Run-off.
Month. . Per
Maximum. | Minimum. | Mean. sqqfwre Inches. Acre-feet.
mile.
1918-19.

81 685 6,72 7.75 42,100
319 670 6.57 7.33 39,900
358 1,250 12.3 14.18 76, 900
250 1,180 11.6 13.37 72,600
333 469 4,60 4,79 000
277 493 4.83 5.57 30, 300
488 1,020 0.0 11.16 60, 700
617 1,050 10.3 i1 64,600
404 706 6.92 7.72 5 000
177 358 3.51 4.05 22,000
80 130 1.27 1.46 7,990
76 155 1.52 .70 9,220
The year............. S 76 62| 6.60 90.95 | 494,000
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Monthly discharge of North Fork of Snoqualmie River near North Bend, Wash., for the
years ending Sept. 80, 1919 and 1920—Continued.
1

Discharge in second-feet. Run-off.
Month. Per !
Maximum. | Minimum. | Mean. squizlue. Inches. | Acre-feet.
mile.
287 2.81 3.24 17,600
1,150 1.6 12.94 70,200
882 8.65 9.97 54,200
January..... F P 259 1,240 12.2 14.07 76,200
February. . 1,080 182 410 4,02 4,34 23,600
March.. 3,420 173 522 5.12 5.90 32,100
.ﬁpﬁl... 1,490 311 638 6.25 6.97 38,000
ay... 1,660 456 771 7.56 8,72 47,400
June... 1,210 475 788 7.73 8.62 46,900
Fuly . i 568 123 255 2.50 2,88 15,700
A { 427 71 110 1.08 .24 6, 760
September.. . ..c..oiiiiiiiiiii i, 103 721 7.07 7.89 42,900
The Year.....coenumueanuenraoceseenacans 71 650 6.37 86,78 472,000

SOUTH FORK OF SNOQUALMIE RIVER AT NORTH BEND, WASH.

Loecation.—In SE. }sec. 9, T. 23 N, R. 8 E., at Cooper ranch, half a mile south of
North Bend, King County, and 34 miles, by river, above mouth.

DRAINAGE AREA.—84 square miles (measured on topographic map).

Recorps AvainaABLE.—July 21, 1907, to February 29, 1908, and June 26, 1908, to
September 30, 1920.

Gace.—Friez water-stage recorder installed October 2, 1916, on left bank at Cooper
ranch; inspected by A. R. Neth. Previous gages as follows: July 6, 1907, to
August 31, 1912, vertical staff at Northern Pacific Railway bridge, 23 miles, by
river, above mouth; September 1, 1912, to October 21, 1915, Fuller water-stage
recorder at same site and datum; October 22, 1915, to October 1, 1916, Friez
water-stage recorder at same site and datum.

DiscEARGE MEASUREMENTS.—Made by wading or from cable 150 feet below gage.

CHANNEL AND cONTROL.—Bed composed of gravel; shifting at extremely high stages.

ExXTREMES OF DISCHARGE.—Maximum stage during year ending September 30,
1919, from water-stage recorder, 10.2 feet at 11 a. m. December 14 (discharge,
4,970 second-feet); stage may have been higher on January 23 when recorder
was not operating; minimum stage from recorder, 1.64 feet at 10 p. m. October 2
(discharge, 86 second-feet). .

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 8.5 feet at 7 p. m. November 15 (discharge, 3,570 second-feet); minimum
stage, from recorder, 1.66 feet from 10 a. m. to 4 p. m. October 7 (discharge, 91
second-feet).

1907-1920: Maximum stage recorded, ‘‘Water over gage,” November 3, 4, 19,
23, and 29, 1909 (gage height and discharge not determined); minimum stage
recorded, 0.70 foot October 10, 11, 1908 (discharge, 68 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

Recuration.—None.

Accuracy.—Stage-discharge relation changed December 14, 1918, during high water.
Rating curves well defined. Water-stage recorder was referred to outside gage
which was rated because of partial clogging of intake to stilling well. Operation
of recorder excellent except as noted in footnote to tables of daily discharge.
Daily discharge ascertained by applying to rating table the daily mean gage
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height determined from recorder graph by inspection or, for days of conmderable
variation in stage, by averaging determinations obtained by applying mean gage

heights for shorter intervals.

stage in well behind that in river.
records for periods of rapidly changing stage, but had little or no effect on monthly
determipations. Records for period between high water in December, 1918,
and in January, 1919, fair, for remainder of the two-year period good.
CooreraTION.—Puget Sound Power & Light Co. furnished gage-height record and
made some discharge meagurements.

Partial clogging of intake pipe caused lag of water
This caused slight uncertainty in daily

Discharge measurements of South Fork of Snogualmie River at North Bend, Wash.,
during the years ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. Date. Made by— height. | charge.

1919. Feet. |Sec.-ft
Apr. 22 Feb 26 Neth and Calkins...... 3.03 439
23 July 1 2.20 180
Sept. 10 d 2.14 173
11 Sept. 15 R. B. Kugore 3.68 710
do 2.90 390
Daily discharge, in second-feet, of South Fork of Snogualmie River at North Bend, Wash.,

Sfor the years ending Sept. 30, 1919 and 1520.
Day. Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

) 93 617 410 481 728 559 773 965 858 539 182 113
2 90 555 | 1,210 466 706 776 773 866 866 539 176 108
E S 98 535 | 3,540 451 684 728 819 842 965 539 171 106
L S 98 507 | 2,250 436 662 641 | 1,140 722 | 1,060 539 1 105
[ P, 117 499 | 1,540 425 662 600 | 1,040 684 | 1,060 539 173 111
[ 160 450 | 1,060 411 641 600 788 662 | 1,040 500 167 128
i ST 170 425 863 400 600 559 684 706 915 477 159 130
b S 133 396 748 400 620 520 600 773 830 444 157 120
| BN 111 432 681 396 641 489 559 842 890 458 152 114
100, .ol 104 896 596 417 662 491 859 819 890 466 148 111
| D 200 911 555 400 662 520 890 781 819 444 144 129
120 s 638 681 617 403 662 500 728 773 750 400 142 291
B, 340 617 | 2,670 386 641 466 662 706 773 375 141 232
) L S 235 816 | 4,180 369 620 444 600 706 796 375 135 165
) 1 196 887 | 2,070 358 600 432 539 890 786 379 132 141
210 887 | 1,220 395 696 425 520 | 1,020 750 369 130 128
389 703 940 | 1,630 819 458 608 915 728 339 130 121
339 596 796 | 3,080 728 600 890 842 773 3 126 114
289 535 706 | 2,120 662 600 866 915 890 278 125 110
264 503 641 | 1,340 620 559 874 | 1,020 940 261 121 106
252 469 579 | 1,060 579 520 842 | 1,090 830 253 118 105
246 435 539 | 4,000 559 500 750 | 1,320 830 244 116 102
285 407 620 | 4,500 559 520 728 | 1,090 773 236 114 100
564 389 620 | 2,070 520 492 796 965 728 226 113 99
725 372 600 | 1,390 579 477 842 | 1,010 728 213 110 95
260 il 555 366 559 | 1,180 559 458 819 | 1,620 750 203 110 93
27 1,810 559 990 539 462 890 | 1,960 662 191 111 99
559 866 520 455 940 | 1,560 620 188 110 99
539 819 |....... 492 940 | 1,240 555 186 110 96
520 796 |....... 691 990 | 1,090 520 184 110 96

492 750 ... 819 |....... 940 |....... 178 11 ...
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Daily discharge, in second-feet, of South Fork of Snogqualmie River at North Bend, Wash.,
Jor the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

92 458 278 389 940 314 662 579 276 121 108
98 393 269 369 856 311 579 | 1,020 684 267 121 108
106 358 259 355 796 355 520 684 258 120 111

141 | 1,780 369 620 520 559 750 228 104 706
128 | 2,620 450 679 620 662 496 579 620 218 102 481
141 | 1,680 2,410 600 559 458 814 620 100 379
144 | 1,140 915 | 2,670 579 489 425 796 600 196 100 342
132 | 1,210 620 ) 2,770 579 444 470 662 539 188 99 306
125 662 | 1, 559 421 520 620 500 182 98 287

NoTE.—Recorder not operating Jan. 22, 10 a. m. to Jan. 23, midnight, 1919; discharge estimated by com-

arison with record of flow of North Fork of Skykomish River at Index. Recorder not operating Feb. 2,
Nov. 24, and Dec. 4-18\1919. Discharge Feb. 2, Nov. 24, Dec. 5, 6,-8, 9, and 11-13, 1919, determined by
1nterpofatlon; Dec. 7,10, 14, and 18, 1919, from readings of staff gage. Braced ﬁgures showing mean
discharge for periods included were estimated by comparison with records of flow of near-by streams. .

Monthly discharge of South Fork of Snoqualmie River at North Bend, Wash., for the
years ending Sept. 30, 1919 and 1920.

[Drainage area, 84 square iiles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. |’ sg]tjl]are Inches. | Acre-feet.
e
1918-19.

2,280 90 448 5.33 6.14 27,500
91 352 546 6.50 7.25 32, 500
4,180 410 1,080 12.9 14.87 66,400
4, 358 1,070 12.7 14.64 65, 800
819 520 633 7.54 7.85 35,200
819 425 544 6.48 7.47 33,400
1,140 520 792 9.43 10.52 47,100
1,960 662 979 11.7 13.49 60,200
1, 520 316 9.71 10. 83 48,600
539 178 35 4,17 4.81 21, 500
182 110 136 1.62 1.87 8,360
291 93 122 1.45 1.62 7,260
4, 500 90 627 7.46 101. 36 454,000_
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Monthly discharge of South Fork of Snogualmie River at North Bend, Wash., for the
years ending Sept. 30, 1919 and 1920—Continued.

Discharge in second-feet., Run-off.
Month. Per
Maximum, | Minimum. [ Mean. sqtillare Inches. Acre-feet.

mile.

320 92 164 1.95 2.25 10, 100

2,620 345 75 9.23 10.30 46,100

1,690 223 580 6.90 7.96 35,700

2,770 311 954 11.4 13.14 58,700

1,190 375 7.93 8.55 38,300

1,700 311 408 5.93 6. 84 30,600

375 535 6.37 7.11 31,800

1,020 425 584 6.95 8.01 35,900

750 403 548 6. 52 7.27 32,600

414 135 227 2.70 3.11 14,000

318 95 122 1.45 1.67 7,500

967 108 395 4.70 5.24 23, 500

2,770 92 502 5.98 81.45 365, 000

STILAGUAMISH RIVER BASIN.
DEER CREEK AT 0S80, WASH.

Locarion.—In sec. 5, T. 32 N., R. 7 W., 1} miles ahdve Oso and junction with North
Fork of Stilaguamish River, Snohomish County.

DRAINAGE AREA.—84 square miles (measured on topographic maps).

REcOrDS AvAarLABLE.—August 11, 1917, to September 30, 1920.

GaeE.—Stevens continuous water-stage recorder on left bank about 250 feet below

mouth of 3 mile canyon; inspected by W. A. Palmer and C. G. Bloxham.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge at Oso.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel offerlying bedrock.
Banks high. One channel at all stages. Stage of zero flow, according to measure-
ments made September 17, 1919, gage height 0.05 foot + 0.1 foot.

ExXTREMES oF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 9.7 feet at 8 a. m. December 4 (discharge, 7,850 second-
feet); minimum stage, from recorder, 1.08 feet September 29-30 (discharge, 27
second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 9.9 feet
at 10 am. November 15 (discharge, 8,490 second-feet); minimum stage, from
recorder, 0.34 foot on August 17 and 23 (discharge, 29 second-feet).

1918-1920: Maximum stage recorded, 10.05 feet December 18, 1917, from
high-water mark in well (discharge, 9,300 second-feet); minimum stage recorded
September 29 and 30, 1919.

Ice.—Stage-discharge relation affected by ice during severe winters; flow estimated
from discharge measurements, observer’s notes, and weather records. -

Diversions.—None.

ReeuraTion.—None.

Accuracy.—Stage-discharge relation changed January 9 and 11, 1919, because of land
slides; about January 25, November 1 and November 15, 1919, by high water;
and on September 11, 1919, by drift lodging on control; affected by ice December
8-14, 1919.

Rating curves used to January 9, 1919, and after November 15, 1919, well
defined below 3,000 second-feet. Rating curve used February 1 to November 14,
1919, well defined below 2,000 second-f¢et. Operation of water-stage recorder
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satisfactory except January to April, 1920, when partially clogged intake pipe
interfered with correct registering of low-water gage heights.
except as noted in footnote to table of daily discharge, ascertained by applying
to rating table the daily mean gage heights determined from recorder graph by
inspection or, for days of considerable variation in stage, by averaging results
obtained by applying mean gage heights for shorter intervals. Records January,
1919, poor; December, 1919, to April, 1920, fair; other periods excellent. )
CooPERATION .—Station maintained in cooperation with Western Power Co.

Daily discharge,

Discharge measurements of Deer Creck at Oso, Wash., during the years ending Sept.

380, 1919 and 1920.

Ga, Dis- Gage | Dis-
Date. Made by— height.| charge. Date. Made by— height. | charge.
S
1918. Feet. | Sec.ft. Feet. | Sec-ft.
Oct. 13 2.11 265 1920. .
Apr. 27 | R. B. Kilgore.......... 2.60 491
1919. 29 [..... L6 T 2.61 490
Jan. 15 7.32 250 May 21 |..... do.. 2.51 450
16 7.27 232 22 |..... do.... - 2.30 382
Feb. 6 2.19 188 July 23 | Newton and Lee. .61 51.1
Mar. 28 2.49 270 25 | Lee and Newton. .58 50.8
Apr. 5 3.95 953 Sept. 3 LasleyLee ..... .56 43.6
June 10 3.08 488 23 |eaunn O.... 3.78 | 1170
2.43 252 27 |..... do......... cseaanees 4.16 | 1520
Sept. 17 1.21 36.0
Oct. 2.04 134
Nov 3.14 493

Daily discharge, in second-feet, of Deer Creek at Oso, Wash., for the years ending Sept. 30,

1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918~19.
) 37 764 578 184 286 353 689 772 379 165 62 32
b 33 679 | 1,320 178 258 | 1,140 800 633 438 174 57 32
F R, 36 865 | 3,550 193 232 608 831 4687 425 178 54 31
[ T 42 878 | 5,530 175 223 538 | 2,500 383 484 190 52 30
[ S 283 656 | 1,600 161 210 405 | 1,050 339 502 208 52 40
[, 529 46 | 1,190 155 190 329 743 364 398 369 50 50
Teveennaenenaa| 226 352 702 140 171 292 589 46 3156 210 48 41
: SN 114 309 514 133 449 252 454 566 332 172 47 38
L S, 82 430 470 1,790 223 603 589 383 174 45 37
10........ cesans 326 | 2,500 377 1 020 218 | 2,370 467 463 174 44 36
eeiennnnaana. 1,730 | 1,010 388 638 246 | 1,080 819 361 159 42 115
) b 683 589 458 140 454 215 668 732 325 133 41 554
j E: T, 284 | 1,770 | 4,580 386 208 506 533 368 122 43 108
14.iceeninee..| 186 2,070 | 4,030 357 223 405 518 497 123 44 63
) 1 144 | 1,320 | 1,770 460 226 350 921 417 130 41 48
16, ciiicrnnnan. 231 ] 1,140 854 237 329 953 339 122 40 41
b ¥ 392 696 589 917 946 772 308 105 38 37
18 vrriemnnnnnn. 269 637 470 1,050 | 1,300 589 346 92 37 36
19 iiiiiaaaaas 284 446 399 548 | 1,020 743 434 85 37 36
......... eeed| 242 399 566 2 400 402 | 1,000 716 405 81 35 35
£

P P, 198 348 426 346 664 855 361 80 34 33
22, cienn. weees| 206 309 328 336 547 864 326 78 34 31
231 eeienaniaca.| 482 266 269 357 551 589 305 74 34 31
......... eeeeel 930 237 240 312 716 515 256 71 33 31
25 iienernncanas] 656 210 218 267 772 | 2,220 273 69 33 30
26, .. 1,050 220 212 243 689 | 1,350 279 66 32 29
27 4080 | 220 244} 890 240 | 737 | 1,080 | 240 62 33 29
.............. 2,7 275 778 277 664 743 205 59 33 28
29 ............. .1 1,210 309 532 404 639 614 174 58 32 27
30.ciiiiaianaan 684 751 203 902 689 497 161 56 32 34
k) S 884 |.......d 215 L,010 |....... 398 l....... 54 32 1..... .
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Daily discharge, in second-feet, of Deer Creek at Oso, Wash., for the years ending Sept. 30,
1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1919-20.

158 | 1,580 221 431 776 410 374 333 165 41 . 64
96 659 165 366 514 382 362 374 145 39 52
56 343 161 302 437 344 323 438 129 38 46
44 936 157 237 407 130 436 318 474 18 37 41
39 448 153 404 1,310 360 398 106 36 40
37 305 149 601 519 490 574 96 35 39
34 350 132 692 514 825 751 91 35 38
44 243 470 302 470 850 660 84 34 37
59 239 140 423 550 433 639 447 80 33 41
76 694 404 437 423 458 388 75 32 671

71| 32| 3,3%0

NotEe.—Stage-discharge relation uncertain for period Jan., 9-31, 1919, because control was covered by land
slide and partially cleared again by flood before satisfactory rating could be made. Water-stage recorder
not operating Dec. 3-5, 1919, Jan. 1-14, Feb. 11 to Mar. 7, and Apr. 15-18, 1920; discharge obtained by com-

arison with records of flow of adjacent streams. Braced figures show mean discharge for periodsincluded..
P aglyt dlscllaaa;ge during period of faulty gage-height record obtained from occasional staff gage readings and

v interpolation. - .

Monthly discharge of Deer Creek at Oso, Wash., for the years ending Sept. 30, 1919 and 1920.

[Drainage area, 84 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum., | Minimum.| Mean. sqqi;re Inches. Acre-feet.
mile
1918-19.

October.......coeiiiiiiiiiinian, 4,980 33 651 7.75 8.94 40,000
November........ooovoiiiiiioa. 2,500 210 700 8.33 9.29 41,700
December. ... ....ooiieaeiiiiiaaa. 5,530 212 | 1,000 13.0 14. 99 7,000
L o R EU N SO 10.1 164 52,300
February.......coooveeeaiiiinnnnns 1,790 174 470 5.60 5.83 26, 100
March. .o it 1,140 208 430 5.12 5.90 , 400
Aprile..oooiiiii 2, 500 329 832 9.90 1104 49, 500
May. e it 2,220 339 711 8.46 9.75 43,700
UL 1 I 161 350 4.17 4,65 20, 800
JUY et 369 54 126 1.50 .73 , 750
AUGUSE.. oo 62 32 41.0 .488 .56 2,520
September.......cccoovvineninn.. . 554 27 58.1 . 692 77 3,460
The year-....oovveeneennnna. 5,530 27 526 6.26 85.09 381, 000
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Monthly discharge of Decr Creek at Oso, Wash., for the years ending Sept. 30, 1919 and

1920—-Contmued
Dischargein mond-fo‘t. ©" Run-off.
Month. Per L
Maximum. | Minimum. | Mean. sguﬂare Inthes. ‘| Acre-feet.
8. .
453 34 127 1L.51 1.74 7,810
8,180 229 | 983 1.7 13,06 58,400
8,850 |.ccvrenennen .83 9. 32 10,74 48,100
5,430 | ..ce..... 1,180 13.7 1879 70, 700
718 5 281 3.38 - 3.61 16,200
4,000 |............ 555 6,61 7.62 %, &%
1,810 %30 453 5.80 6.01 )
1,700 208 | 502 5.98 6.80 | - 30,900
780 178 386 4.60 8.13 23,000
165 41 75,2 . 805 1.03 4,620
519 29 5.8 .783 ~90 4,080
4,050 87 838 10.5 1.7 52,760
6,180 2| = 6.10 84.23 378,000

SKAGIT RIVER BASIN,
SEKAGIT RIVER BELOW RUBY OREEK, NEAR MARBLEMOUNT, WASH.

LooarioN.—Three-fourths mile below Ruby Creek, 5 miles sbove Reflector Bar, and
23 miles (28 miles by trail) northeast of Marblemount, in Whatcom County.

DRAINAGE AREA.—Not messured,

RECORDS AVATLABLE.—June 1, 1919, to Beptember 30, 1920,

GaGE.—Stevens continuous water-stage recorder on right bank three-fourths mile
below Ruby Creek, installed June 9, 1919; inspected by F. E, Davis and em-
ployees of city of Seattle.

DiscHArer MEASUREMENTS.—Made from cable 40 feet below gage,

CHANNEL AND coNTROL.—Control is’ at ‘head of rapids about 125 feet below gage;
composed of boulders and perhaps some bedrock and gravel; may shift during
floods. Banks high and wooded, not subject to overflow. One channel at all
stages.

EXTREMES OF DISCHARGE.—Maximum stage during period of record, from water-
stage recorder, 10.0 feet at 4 a. e June 20, 1919 (discharge, 15,300 second-feet);
minimum stage, from recorder, 3.30 feet at 10 p. m, November 11, 1919 (discharge,
555 second-feet).

Ice.—Stage-discharge relation affected by ice. . Flow estimated from study of weath-
er reeords obtained at Davis ranch, observer’s notes, and records of flow of near-
by streams,

Diversions.—None, - .

RrauvraTion.—Nomne, .

Accuracy.—Stage-discharge relation permanent; affected by ice December 5-18,
1919, Operation of water-stage recorder satisfactory except as shown in foot-
note to table of daily discharge. Daily discharge ascertained by applying to
rating table mean daily gage height] determined from recorder graph by inspecs
tion or, for days when there was considerable variation in stage, by averaging
results obtained by applying to rating table mean gage heights for shorter inter--
vals. Records excellent.

CoorEraTION,—Station maintained in cooperation with city of Seattle,

'104341—23—w sp 512——6
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Discharge measurements of Skagit River below Ruby Creck near Marblemount, Wash:,

during the period Dec, 12, 1918, to Sept. 80, 1920.

Gage Dis- G Dis-

Date. _  Made by— helgnt. | eharge. | D8te: Made by— hei?;ﬁ. charge.
1018, | Feet. | Secoft. || 1919, Feet. | Sec.ft.
Dec. 12 | Moore and Hunt.......| 4.95 2,060 || Aug. 27 | Hunt and Davis....... 4,96 1,970
191914 ..... 00-zrmreennnnnnnnns 6.91 | 5,250 OcltE;2 00 G. H. MOOT®- -+ -.nn-n.n 3.80 845
May 7 |..... d0....e..... eeemens 6.97 | 5,960 || Mar. 28 | Moore and Davis....... 426 | 1,230
June 13 | McCombs and Hunt....| 7.88 | 7,790 || July 12 | McCombs and Moore...| 7.71| 7,250
TS A0ureraeannnnennnnn 7.98 | 8100 15 ..... A0uaernrmararannnn ] 7,40 6520
Daily discharge, in second-feet, of Skagit River below Ruby Creck, near Marblemount,

‘ Wash., for the years ending Sept. 80, 1919 and 1920.

b June. . | Sept. Sept.
1,670

1,620

1,560

1,500

1,450

1,300

1,250

1,300

1,300

1,300

1,200

1,000

998

960

945

Day. Oct. | Nov. | Déc. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
030 | 714 1,850 | 2,430 | 3,810 | 1,200 | 1,130 | 2,720 | 3,170 [11,800 | 2,950 | 1,300

901 | 714 | 1,6204:2,220 | 3,560.| 1,160 | 1,120 | 2, 3,640 [11,400 | 2,880 | 1,250

853 | 684 | 1,400 | 2,030 | 3,170| 1,160 | 1,060 | 2, 4,720 [10,600 | 2,810 | 1,350

826 | 690 | 1,400 | 1,910 | 2,870'| 1,130} 1,040 | 2,800 | 6,260 | 9, 2,670 | 1,300

832 | 660 1,790 | 2,720 | 1,120 | 1,060 | 3, 7,250 | 8,900 | 2,740 | 1,300

845 | 649 1,670 | 3,100 | 1,000 | 1,020 | 3,560 | 7,250 | 7,760 | 2,880 | 1,200

850 | 644 |11,200 | 1,560 | 3,400 | 1,060 | 1,020 | 4,860 | 7,000 | 7,760 | 2,880 | 1,200

873 | 616 "1 1,500 | 3,170 | 1,070 |*-"990 | 6,500 | 7,510 { 8,030 | 2; 1,160

819 | 610 1,400 | 2,940 | 1,110 | 982 | 7,000 | 7,000 | 8,030 | 2,880 ], 1,160

786 | 616 1,350 | 2,640 | 1,070 7,000 | 6,750 | 8,030 | 2,880 |~ 1,160

793 | 590 1,350 | 2 1 6,500 | 6,500 | 7,760 | 2,740 | 2,140

89 | 57 1,300 | 2,360 | 1,070 6,260 | 6,500 | 6,970 | 2,600 | 4,080

873 | 610 1,250 | 2,220 | 1,750 {11,100 | 6,260 | 6,500 | 6, 2.670 | 2,830

819 | 644 1,200 | 2,100 | 1,910 6,260 | 7,770 | 6,450 | 2,600 | 3,480

786 | 2,640 (11,100 | 1,250 | 2,030 | 1,670 6,260 | 8, 6,450 | 2,460 | 3,020
768 | 4,820 1,350 | 1,910 | 1,500 6,500 | 8,900 | 6, 2,320 | 38,020 -

756 | 5,340 2,260 | 1,850 | 1,400 | 1,160 | 7,510 | 8,900 | 6,100 | 2,140 | 2,600

738 | 4,430 3,900 | 1,790 { 1,350 | 1,160 | 8,600 | 6,060 | 1,780°| 2,530

726 | 3,980 |'1,790 | 3,810 | 1,730 | 1,300 | 1,250 | 6, 8,040 | 5,040 | 1,670 | 2,260

714 | 3,240 | 2,330 | 3,020 | 1,670 | 1,300 | 1,250 | 5,560 | 7,770 | 5,470 | 1,670 | 2,140

762 | 2,940 | 3,320 | 2,500 | 1,620 | 1,350 { 1,250 | 5,020 | 8,320 | 4,830 | 1,840 | 2,670

812 | 3,400 | 3,240 | 2,100 | 1,500 | 1,350 | 1,200 | 4,520 | 9,550 | 4,340 | 1,900 | 2,530

774 | 4,430 | 3,980 | 1,850 | 1,450 | 1,350 | 1,200 | 4,160 | &,320 | 3,080 | 1,900.f 2,200

726 | 4,430 | 5,070 | 1,850 | 1,400 | 1,350 | 1,200 { 3,810 | 7,000 | 3,890 | 1,780 | 2,080

606 | 3,640 | 4,920 | 1,790 | 1,400 | 1,350 | 1,250 | 3, 6,020 | 3,480 | 1,620 | 2,020

606 | 2,800 | 4,250 | 1,670 |*1,850 | 1,300 | 1,500 | 3,560 | 5,670 { 3,320 | 1,500 | 1,900

672 | 2,500 | 3,980 | 1,670 | 1,300 | 1,250 | 2,160 | 3,560 | 6, 3,320 | 1,720 | 2,020

678 | 2,360 | 3,720 | 3,590 | 1,250 | 1,200 | 2,870 | 8,480 | 7,510 | 3,400 | 1,840 | 1,960

672 | 2,220 | 3,320 | 4,620 | 1,250 | 1,200 | 3,020 | 3,320 | 9; 3,640 | 1,560 | 1,840

660 | 2,030 | 3,020 | 4,720 |0 . | 1,200 | 2,940 { 3,170 (11,000 |.3,560 | 1,600 | 1,840

654 |....... 2,640 | 4,250 | 21000 1,160 |....... 3,100 |..o... .|"80180 | 1,350 {....... 4

L s i

... :Nore.~—No gage-height record June 1-8, and Aug. 22-25, 1919, and Apr. 10-16, 1920; discharge estimated
by comparison with records of flow of Skagit River at Refloctor Bar; braced figures show mean

for periods included.

ge




.PUGET SOUND: BASINS., - el Y

Monihly discharge of Skagit}River below Ruby Creek, near Marblemount, Wash., for
the years endmg Sept. 30, 1919 and 1920.

Discharge in second-feet. ! Run -oﬂ "m

Meaximum. | Minimum. | Mean, | 20re-feet.

Month,

1919,

587,000

454,000

184, 000
td

1,310,000

2,110,000

SEAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOUNT, WASH.

LocatioNn.—In sec. 8, T. 37-N., R. 13 E. .(insurveyed), in Whatcom County, at
Reflector Bar ranger station, 75 feet below mouth of Canyon Disable; three-
fourths mile above Stetattle Creek 1% miles below Thunder Creek, and 19 miles
uortheast of Marblemount.

DrAINAGE AREA.—Not measured.

REcORDS AvatLABLE.—December 6, 1913, to September 30, 1920.

GacE.—Stevens continuous water-stage recorder on right ba,nk 75.feet below mouth
of Canyon Diablo, installed April 13, 1914; inspected by F. E. Davis and em-
ployees of city of Seattle. Prior to Apnl 13, 1914, inclined staff at same site
but at datum 2 feet higher.

DiscEARGE MEASUREMENTS.—Made from cable 50 feet below gage.

CHANNEL AND cONTROL.—Control is section of stream bed from 100 to 600 feet below
gage. Length and location of control vary with stage. Bed composed of large
boulders near right bank, gravel in center, and sand and rock near left bank;
shifts during floods. One channel at all stages. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
9.0 feet on May 27, determined from study of probable gage height (dlscharge,
24,200 second- feet), minimum stage, from 'water-stage recorder, 1.97 feet at
5 p. m. March 12 (discharge, 904 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 7.0 feet at midnight July 1 (discharge, 15,600 second-feet); minimum
stage, from recorder, 1.64 feet from 4 p. m. November 11 to 9 p. m. November 12
(discharge, 665 second-feet). Discharge may have been as low or lower on
December 12 when stage-discharge relation was affected by ice.

1913-1920: Maximum stage, from recorder, 12.0 feet at 6.30 p. m. December
29, 1917 (discharge, 37,300 second-feet); minimum stage, recorded on November
11 and 12, 1919.

A field investigation and office study of flood data in Skagit River basin indicates
that a great flood occurred some time prior to 1879. High-water marks and other
evidence seem to prove that the river reached a stage of about 20 feet at Reflector
Bar (discharge, about 100,000 second-feet). The flood of Nevember 29-30, 1909,
reached a stage of about 15.0 feet at Reflector Bar (discharge about 58,000 second-
feet). The flood of November 18-19, 1897, was about the same as the flood of Decem-
ber 29-30, 1917. The Spring floods of 1862, 1880, and 1894 probably reached nearly
to the stage of the floods of 1897 and 1917, '
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Ice.—Stage-discharge relation affected by ice only during extremely severe winters,
Flow estimated from obsefver’s notes and weather records obtained at Davis ranch.

Diversions.—None.

Regurarion.—None. .

Accuracy.—Stage-discharge relation changed at high water on May 27, 1919; affected
by ice December 9-18, 1919. Rating curves well defined. Operation of water-
stage recorder satisfactory except as shown in footnote to daily-discharge table.
Gage-height record somewhat uncertain because of conditions which made
elevation of water surface in stilling well not always true index of elevation of
water surface in river. Daily discharge ascertained by applying to rating table

- the daily mean gage height determined from recorder graph by inspection.

Records good.

CooPERATION.—(Gage-height record and part of discharge measurements furnished
by city of Seattle.

'

Discharge measurements of Skagit River at Reflector Bar,. near Marblemount, Wash.,
: during the years ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. || D3te- Made by— heigit. charge.
1918. Feet. | Sec.-ft. 1919. Fert. | Sec.ft.
Oct, 8| Parkerand Hunt......| 2.41 1,400 || June 12 | McCombs and Hunt...| 5.18| 7,500
12 | Parker and Moore......| 4.12 4,760 14 (....d0.caneieninnnnann.| 5. 47 9,230
13 | Parker and Hunt......| 3.50 3,310 || Sept. 20 | G, H. Moore. ..........| 2.29 1,270

1919. 1920.
Feb. 28 | Huntand Davis.......| 2.20 1,180 || Mar. 25 |.....d0..ce.. ... ... el 255 1,640
July 9| McCombs and Moore...| 5.64 | 9,900
. | 18 |eeeu0iienieeinineea| 518 | 8,050

Daily discharge, in second-feet, of Skagit River at Reflector Bar, near Marblemount, Wash.,
Sfor the years ending Sept. 30, 1919 and 1920.

Day. Oct. ’Nov. Dee. | Jan. | Feb. | Mar. J‘ Apr. | May. | June. | July. | Ang. | Sept.
I
I
1918-19.

) DO 1,970 | 2,600 1,620 | 1,920 | 1,060 | 3,220 | 9,060 | 10,200 | 9,600 | 6,360 | 3,060
2, 2,360 11, go0 1,600 | 1,810 | 1,070 | 3,900 | 8,440 | 10,200 | 10,600 | 5,900 | 2,760
Beereinnn 2,230 |(* 1,580 | 1,740 | 1,050 | 4,340 | 7,280 | 10,600 | 11,400 | 5,760 | 2,660
R 2,140 1,560 | 1,720 { 1,050 | 4,930 | 6,600 | 11,400 | 12,700 | 5, 2,460
Breeeanannnn 1,980 1 2,020 16,730 | 1,530 | 1,630 | 1,020 ' 5,060 | 5,940 | 13,100 | 13,100 | 5,610 | 2,460
B.oeenns, osen 1,800 | 4,930 | 1,490 | 1,580 990 | 4,690 | 5,680 | 13,100 | 12,200 | 5,330 | 2,280
Teveaaannan 1,780 | 4,100 | 1,440 | 1,490 | 971 | 4,340 | 5,940 | 11,400 | 9,800 | 5,330 | 2,460
- IO 1,420 | 1,680 | 3,650 | 1,430 | 1,480 | 961 ' 3,990 | 6,860 | 10,600 | 9,200 | 5,200 | 2,170
L I, 1,290 | 1,700 | 3,220 | 1,380 | 1,530 | 931 | 3,990 |. 7,560 | 11,000 | 10,200 | 4,930 | 2,320
} [ 1,630 | 2,380 | 2,900 | 1,380 | 1,560 941 | 4,570 | 7,560 | 10,000 | 11,400 | 4,930 | 2,240
) D 6, 2,420 | 2,600 | 1,360 | 1,400 | 971 | 4,570 | 7,000 { 9,000 | 12,200 | 5,200 | 2,660
1200cvnn... 5,790 | 2,180 | 2,510 | 1,340 | 1,440 | 931 | 4,340 | 6,460 | 8,220 | 11,400 | 4,930 | 3,940
Beciiian.n.. 3,320 | 2,250 | 3,540 | 1,310 | 1,400 4,100 | 5,940 | 8,800 | 10,000 | 4, 2,960
do.......... 2,510 | 2,800 | 6,460 | 1,270 | 1,360 | 941 | 3,760 | 5,680 | 9,400 | 10,200 | 4,060 | 2,860
5. 2,060 | 2,600 | 5,560 | 1,250 | 1,340 | 951 | 3,540 | 6,730 | 9,600 | 12,200 | 4,170 | 2,760
16........ ...| 1,800 | 2,400 | 4,570 | 1,290 | 1,360 | 951 | 3,430 | *7,560 | 9,800 | 13,100 | 4,540 | 2,760
¥ 1,780 | 2,210 | 4,010 | 1,970 | 1,360 | 1,040 | 3,990 | 7,290 | 10,200 | 11,400 | 5,060 | 2,560
18eceennnnn. 1,650 | 2,060 | 3,540 | 3,990 | 1,310 | 1,260 | 5,430 { 6,860 | 11,400 | 8,410 | 4,930 | 2,460
19 ..., 1,700 | 1,940 | 3,220 | 3,650 | 1,310 | 1,250 | 5,560 | 7,850 | 14,300 | 7,520 | 4,670 | 2,560
........... 1,700 | 1,860 | 2,900 | 3,110 | 1,260 | 1,250 | 5,680 | 10,000 | 17,700 | 7,690 | 4,420 | 2,210
1,780 | 2,600 | 2,700 | 1,250 | 1,240 | 5,300 | 11,300 | 17,300 | 8,220 | 4,200 | 1,930

1,690 | 2,380 | 3,000 | 1,220 | 1,260 | 4,930 | 14,100 | 16,900 | 8,410 | 3,040 | 1,880

1,600 | 2,250 | 3,320 | 1,200 | 1,300 | 4,810 | 13,700 | 16,000 | 7,860 | 3,400 | 2,050.

1,510 | 2,110 | 3,220 | 1,110 | 1,360 | 5,430 | 12,200 | 14,300 | 7,180 | 3,380 | 2,170

1,510 | 2,000 | 2,900 | 1,200 | 1,380 | 5,810 | 14,200 | 13,900 | 7,010 | 3, 2,150

1,480 | 1,970 | 2,800 | 1,150 | 1,390 | 6,460 | 20,100 | 14,800 | 5,900 | 3,600 | 1,980

1,440 | 1,940 | 2,600 | 1,130 | 1,430 | 7,850 | 24, 13,900 | 5,760 | 3,170 | 1,630

1,420 | 1,950 | 2,450 | 1,140 8,750 | 21,100 | 12,700 | 5,900 | 2,860 | 1,390

1,360 | 1,890 | 2,360 |....... 2, 000 8,750 | 18,100 | 11,000 | 6,050 | 2,960 | 1,300

1,430 | 1,890 | 2,250 [.......[[* 8,750 | 14, 9,600 | 6,050 | 3,170 | 1,26

........ 1,660 | 2,000 |....... ceeee--| 11,800 .. 0.l 6,200 ] 3,710 |.......
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Daily discharge, tn second-feet, of Skagit River at Reflector Bar, near Marblemount,
Wash., for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. } Apr. | May, | June. | July. | Aug. | Sept.
3. Jm— e

2,240 | 2,960 | 5,060 | 1,440 | 1,420 | 3,170 | 3,710 | 15,200 | 4,540 | 2,
1,950 | 2,760 | 4,420 | 1,420 | 1,400 | 3,060 | 4,170 | 14,300 | 4,540 | 2,210
1,730 | 2,460 | 3,940 | 1,390 { 1,350 | 3,060 | 5,330 | 13,500 | 4,290 | 2,339
1,670 | 2,330 | 3,600 | 1,300 | 1,340 | 3,280 | 7,350 | 12,700 [ 4,170 | 2,300
1,640 | 2,210 | 3,380 | 1,330 | 1,360 | 3,490 | 8,600 | 14,000 | 4,540 | 2,140
1,600 | 2,030 | 3,820 | 1,300 | 1,330 | 4,050 | 8,410 { 9,800 | 4,800 | 1,980
1,570 | 1,930 | 4,290 | 1,290 | 1,330 | 5,610 | 8,220 | 9, 4,800 | 1,910
1,400 | 1,840 | 3,940 | 1,300 | 1,200 | 7,600 | 9,000 | 10,200 | 4,930 | 1,980

1,740 | 3,600 | 1,330 | 1,260 | 8,040 | 8,040 | 10,600 | 4,930 | 1,

1,660 | 3,280 | 1,330 | 1,260 | 8,040 | 7,690 | 10,600 | 4,930 | 1,

1,600 | 3,060 | 1,280 | 1,200 | 7,180 | 7,600 | 9,800 {4,540 | 3,760 .
1,570 | 2,860 | 1,310 | 1,400 | 7,010 | 7,520 | 9,000 | 4,540 | 6,200
1.300 | 1,500 | 2,660 | 2,170 { 1,480 | 7,010 | 7,520 | &,220 | 4,540 | 4,050
d 1,480 | 2,560 | 2,460 | 1,480 | 7,180 | 9,000 | 8,600 | 4,290 | 4,930
1,550 | 2,370 | 2,100 | 1,470 | 7,180 ; 10,600 | 8,600 | 4,170 | 4,170
1,660 | 2,320 | 1,900 | 1,470 | 7,350 | 10,600 | 9,000 | 3,040 | 4,42D
2, 2,240 | 1,780 | 1,440 | 8,800 | 11,000 | 8,600 | 3,380 | 3,820
5,200 | 2,170 | 1,670 | 1,440 | &,040 | 10,600 | 8,410 | 2,660 | 4,420
2,260 | 4,800 | 2,120 [ 1,600 | 1,530 | 7,010 | 10,000 | 8,% 2,560 | 3,280
3,940 | 3,820 | 2,030 | 1,570 | 1,590 { 6,200 | 9,600 | 7,5.0 | 2,760 | 3,170
4,050 | 3,170 | 1,910 | 1,630 | 1,530 | 5,760 | 10,600 | 6,520 | 3,280 | 4,050 . _

3,040 | 2,560 | 1,800 | 13660 | 1,510 | 5,200 | 12,200 | 5 3,490 | 3,800
4,800 | 2,300 { 1,740 | 1,660 | 1,480 | 4,800 | 10,600 | 5,610 | 3,490 | 3,170
6,200 | 2,260 | 1,690 | 1,670 | 1,470 | 4,420 | 8,410 | 5,470°] 3,060 | 2,960
6,056 { 2,210 | 1,640 { 1,646 | 1, 4,170 | 7,180 | 4,800 | 2,560 |- 2,760
4,930 | 1,990 | 1,590 | 1,590 | 1,820 | 4,050 | 6,680 | 4,670 | 2,460 | 2,560
4,930 | 1,960 | 1,550 | 1,560 | 2,560 | 4,050 | 7,180 | 4,930 | 2,860 | 2,960
4,540 | 4,930 | 1,480 | 1,500 | 3,380 | 4,050 | 9, 5,200 | 2,860 | 2,660
4,050 | 6,050 | 1,460 | 1,460 | 3,490 | 3,820 | 11,800 | 5,610 | 2,370 | 2,660
3,710 | 5,900 |.......| 1,520 | 3,380 | 3,710 | 13,900 | 5,330 [ 2,170 | 2,760
3,280 { 5, 1,500 |.......[ 3,490 |.. ... 4,800 {1,980 |..... .

5

NOTE.— Water-stage recorder not operating satisfactorily Oct. 2-7, Deec. 1-4, 1918, Mar. 28-31, May 27,
1919, and July 10, 1920: discharge interpolated or determined from pmi%&.hagm record and study
of probable gage-height graph. Braced figures show mean discharge for pi incladed.

Monthly discharge of Skagit River at Rgtector Bar, near Marblemount, Wash., Jor the

years ending Sept. 30, 1919 and 1920. .
Discharge in second-feet.
Run-off in
Month. :
Maximum. | Minimum, | Mesn, | 3cre-feet. .
1,260 2,370 146, 000 :
1,360 | 1,960 117,000 i
1,660 | 3,330 205, 000
1,250 | 2,100 129, 000
1,110 1,410 78,300
922 1,220 75, 000
3,220 | 5,150 306,000
5,680 | 10,300 633,000
%220 12,000 714,000
760 9,320 573,000
2860 | 4,510 277,000
1,260 2,840 139,000
922 4,680 3, 390, 000
807 1,020 62,700
- 665 2,780 165,000
eveeeeeeras| 2,690 165,000
1,480 2,810 173,000
1,460 | 2,710 166,000 -
1,280 |~ 1,570 96, 500
1,260 | 1,670 99, 400
3,060 5,480 337, 000
370 8,70 521, 000
4,670 | 8470 521,000
1,980 | 3,690 227,000
1, 3,100 184,000 i
665 | 3,730 | 2,710,000 g
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SKAGIT RIVER NEAR MARBLEMOUNT, WASH.

LocatioNn.—In SE. }sec. 21, T. 37 N., R. 12 E., in Whatcom County, 1 mile above
Goodell Creek, 64 miles below Stetattle Creek, and 16 miles above Marblemount,.

DrAINAGE AREA.—1,150 square miles, revised; area in Canada, 390 square miles,
authority Conservation Commission of Canada;! area in United States measured
on Washington National Forest maps.

Recorps avamwaBrLE.—December 21, 1908, to May 23, 1914.

Gaae.—Vertical staff gage on right bank.

DiscHARGE MEASUREMENTS.—Made from cable at the gage.

CHANNEL AND CONTROL.—Bed of stream composed of boulders. Control for low water
shifted twice during period of record.

EXTREMES OF DISCHARGE.—1909-1914: Maximum stage recorded, 22.0 feet during
early morning of November 29, 1909, determined from flood marks (discharge
estimated at 63,500 second-feet); minimum stage recorded 0.8 foot at about 8
a. m. February 6 and 8, 1913 (discharge, 820 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversion.—None.

RecuraTion.—None,

Accuracy.—Stage-discharge relation for low water changed during high water on
November 29, 1909, and June 3, 1913. Rating curves well defined up to 20,000
second-feet. Gage-height record prior to high water in 1911, good ; excellent there-
after. Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records prior to high water
in 1911 good except for flood, stages; excellent thereafter except for extremely
high water. . :

CoorreraTioN.—Gage-height record and some discharge measurements furnished by
Skagit Power Co.

Discharge measurements of Skagit River near Marblemount, Wash., during the years
: ending Sept. 30, 1909-1914.

Date. Made by— pare, | ciomss, || Date. Made by— ot | e,
Feet. | See.ft. || 1913, Feet. | Sec.ft.
1909. Aug. 15¢ Parker and Chandler...| 3.08 3,050
June 2l1a} Stevens and Rogers....| 7.90 [ 12,800 1014
1912. May  6¢| Parker and Collier.. ... 5.76 | 7,280
Oct. 234/ F. B. Storey........... 144 | 1,170 7¢l..n.. L T, 6.71| 7,300
13 14¢l 1. L. Collier. - 2207 0000 9.00 | 16,300
Ang. 15¢| Parker and Chandler...| 3.08 | 3,100

@ Surface velocities reduced by coefficient 0.85 to obtain mean velocities.
b Not previously published.
¢ Velocities corrected for arrangement of meter and sounding weights.

NotE.—These measurements revised since publication in previous water-supply papers.
1 White, A. V., Conservation Commission of Canada, Water Powers of British Columbia, p. 483.
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L
Daily discharge, in second-feet, of Skagit River near Marblemount, Wash., Jor the period
: Dec. 21, 1908, to May 23, 1914—Continued. .

|
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. |Aug. |Sept.
1,780 | 1,320 | 1,030 | 1,320 | 1,320 | 4,110 | 21,100 | 12,300 | 7,270 | - 2,
1,780 | 1,400 | 1,030 | 1,320 | 1,320 | 8,910 | 24,400 | 10,500 | 7,270 | 2,320
2,230 | 1,400 | 1,030 | 1,320 | 1,320 { 3,740 | 25, 8,790 | 7,070 | 2,660
2,110 | 1,320 | '970 | 1,24 320 | 3,420 | 24,100 | 8,340 | 6,470 | 14,100
2,000 | 1,170 | 920 | 1,320 | 1,320 | 3,270 | 19,800 | 9,250 | 6,670 | 8,340
1,780 | 1,170 | 820 | 1,320 | 1,400 | 3,580 | 17,800 | 10,700 | 5,900 | 5,360
1,580 | 1,170 920 ,490 | 1,400 | 4,700 | 17,800 | 12,300 {5,190 | 4,110
1,680 ) 1,170 870 | 1,680 | 1,400} 7,270 | 18,400 | 10,200 | 6,280 | 3,680
1,490 | 1,170 | 920 | 1,780 | 1,400 | 11,200 | 18,400 | 9,970 | 5,360 | 3,540
1,490 | L,100 | 870 | 1,890 | 1,680 | 11,200 | 17,200 | 11,200 { 5,190 | 3,020
1,400 | 1,100 870 | 1,780 | 2,500 | 11,000 | 16,500 | 9,970 { 5,190 | 2,900
1,400 | 1,030 | 870 | 1,780 3,970 | 10,500 | 16,500 | 8,700 4 5,190 | 2,900
1,400 | 1,030 870 | 1,680 | 4,550 | 9,250 | 18,100 | 7,480 | 4,110 | 8,150
1,490 | 1,030 | 920 | 1,680 | 4,860 | 8560 { 15,900 | 6,280 | 3,680 | 2,660
1,400 | 1,030 | 1,400 | 1,580 | 5,360 7,900 | 13,500 | 5,900 | 3,020 | 2,320
1,400 | 970 | 2,470 | 1,58 | 4,860 | 7,270 | 11,500 | 5,900 { 2,780 | 2,660
1,400 | 970 | 3,970 |- 1,800 | 4,700 | 7,070 | 10,500 | 6,090 | 3,410 | 3,020
1,580 970 | 3,420 | 2,000 | 5,020 ,870 | 10,500 | 6,670 | 3,020 { 4,110
1,490 920 | 2,710 | 1,780 | 6,470 | 7,070 | 15,900 | 8,790 | 2,660 | 8,020
400 [ 1,490 | 920 | 2,350 | 1, 6,870 | 7, 16,500 | 10,700 | 2,660 | 2,660
3,740 | 1,400 2,110 | 1,400 | 8,560 | 8,340 | 14,400 | 11,800 | 2,780 | 8,150
3,270 | 1,320 | 920 | 1,800 | 1,490 | 7,690 { 9,970 | 13, 12, 3,540 | 3,
3,120 [ 1,400 | 920 | 1,780 | 1,490 | 6,470 | 13,200 | 13/500 | 11,500 | 4,550 | 2,430
2,840 | 1,400 5,540
2,500 | 1,320
2,350 | 1,240
2,230 | 1,400
2,110 | 1,320 | 1,030
2,000 | 1,400 .-
1,800 | 1,400 030 |.
........ 1,400 | 1,030 |.
2,210 | 3,150 | 1,240 | 1,790 | 2,430
1,990 | 2,900 | 1,240 | 1,500 | 2,540
1,890 | 2,660 | 1,240 | 1,500 | 2,320
1,890 | 2,540 | 2,210 | 1,500 | 2,210
1,990 | 2,430 | 6,670 | 1,410 | 1,990
2,430 | 2,320 [18,100 | 1,320 | 1,890
2,210 | 2,320 (15,300 | 1,410 [ 1,800
2,210 | 2,210 |11,000 | 1,410 | 1,890
2,320 | 2, 7,900 | 1,320 | 1,990
2,430 [ 1, 6,000 | 1,320 | 1,8%0
2,320 | 1,990 | 4,860 | 1,320 | 1,800
2,100 | 1,900 | 4,400 | 1, 1,990
1,990 | 1,800 | 3,970 | 1,320 | 2,430
1,890 | 1,890 | 3,540 | 1,240 | 3,680
1,990 | 1,890 | 3,280 | 1,240 | 3,680
6,470 | 1,790 | 3,280 | 1,240 | 3,680
4,860 | 1,790 | 2,900 | 1,240 | 3,970
3,820 | 1,600 | 2,780 | 1,240 | " 4,110
3,410 | 1,600 | 2,540 | 1,240 | 4,110
2,900 | 1,590 | 2,430 | 1,240 | 4,250
2,660 | 1,500 | 2,320 | 1,320 | 4,550
2,660 | 1,410 | 2,210 | 1,410 | 4,550
2,540 | 1,410 | 2,100 | 1,410 | 4,400
6,000 | 1,410 | 1, 1,500 |. 5,020
5,020 | 1,410 | 1,900 [ 1,500 | 3,970
4,550 | 1,320 [ 1,990 { 1,500 | 3,540
4,250 | 1 1,880 | 2,210 | 3,280
3,820 | 1,320 [ 1,790 | 1,990 | 3,020
3,680 1,790, L 2,900
3,410 R AT
Sloceoene| 2,210 ovennnnn 2,860 ... \ra-n

Note.—These determinations of discharge supersede those published in prévicus water-suppl; papers
Dee. 25:2?, 1908, gage not read; discharge iggerpolated. B i previ PRy ”
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®
Monthly discharge of Skagit River near Marblemount, Wash., for the period Dec. 21, 1908,
to May 23, 1914.

{Drainage area, 1,150 square miles.]

Discharge in second-feet. ® Run-off.
Month. Per
Mazimum. | Minimum. | Mean. s]tg;lare Inches. | Acre-feet.
o.
1908-9,
December 21-31.. 2,320 1, 560 1,870 1.63 0.67 40, 800
ANUATY . .... 4,960 1560 | 1,080 1.72 1.08 122, 000
Fobruary 1,910 1350 | 1,500 1.38 144 300
March. .. 3,020 1,290 | 1,740 1.51 174 107, 000
il oo oo eaeanaans 3,830 2,320 | 3,020 2.63 2.93 180, 000
S 2NN 13,500 3280 | 7,270 6.32 7.29 447, 000
JUDO.vsenennninannnss 25,100 8360 | 14100 | 123 13.72 839, 000
JUlY .o iieiiganienaaas ver 13, 500 5,510 8,170 7.10 8.19 502, 000
August.....coiiiannian.s .. 9, 260 2,430 3,960 3.4 3.9 243,000
September.................iio... 4,410 1810 | 2820 2.45 2.73 168, 000
BT T T R O S e e 2,740,000
1909-10.
3,550 1, 560 2,150 1.87 2.16 132,000
40,500 1,560 7,880 6.85 7.64 469, 000
18,400 1,490 | 4,250 3.70 4.27 261, 000
4,860 1,240 | 2,050 1.78 2.05 126,000
2,710 1,240 1,660 1.44 1.50 92, 200
9,020 1,680 4,660 4.05 . 4.67 287,000
24, 400 3,420 | 8,060 7.01 7.82 ) 000
25,100 8340 14,800 | 12.9 14.87 910,000
19,100 6,470 | 10,400 9,04 10.09 619, 000
12,300 5,540 | 8,210 7.19 8.29 508, 000
6, 280 1,840 ) 890 3.38 3.90 239, 000
3,420 1,450 2,160 .88 2.10 129,
40, 500 1,240 5,870 5,10 69.36 4,250, 000
15,300 2,010 | 5850 | 5.17 5.96 ,
20,100 3210 | 6,600 574 6.40 303, 000
3,070 2170 | 2,940 |  2.56 2.95 181, 000
2,350 1,240 | 1,690 | 147 1.70 104, 000
1,240 8| 1,02 . 887 2| 5
4,110 920 1,880 1,63 1838 116, 000
6, 870 2,350 | 3,640 | 3.17 3.54 217,000
16, 500 5020 | 7,80| 6.8 7.87 000
, 400 8,340 13, 900 12.1 13.50 827,000
11,000 5,360 7,800 6. 86 7.91 485,000
2,980 | 3,80 | 3.37 3.88 239, 000
4,700 1,490 2,890 2.51 2.80 172, 000
24,400 870 | 5030 | 437 59.31| 3,640,000
1911-12. ‘
OCtOber. cavaeniertcacroctaieeacann 1,680 920 1,250 1.09 1.26 , 900
November....... . 4,550 80 | 1,880 1.63 1.8 112,000
December...... 2,230 L,170| 1,620 1.41 1.63 600
January........ 3,010 |. 970 | 1,560 1.36 1.57 95, 900
rus 2,840 1,400 2,270 197 2.12 131,000
March.. 1,780 920 1,210 1.06 1.21 74,400
April 3,580 2,110 | 2,890 2.51 2.80 172,000
May. 17,800 3120 | 9,290 8.08 9.32 571,000
June. 15,300 6,280 10,900 9.48 10, 58 649,
Tuly. 7,070 3,740 | 5,650 491 5.66 347,000
August. 4,860 1,800 3,570 3.10 3.57 X *
September. .. 2,470 1,170 1,680 1.46 1.63 100,000
17,800 880 3,650 3.17 43.17 2, 650,000
2,110 920 1,230 1,07 1.23 y
5,900 1,030 2,210 1 2.14 132,000
2,230 1,240 | 1,530 1.33 1.53 1100
1,400 920 1,090 . 948 1.09 67,000
3,970 820 1,520 1.33 1.38 84,400
2,000 1,200 1,520 1,32 1.52 93,
8560 | ~ 1,320 | 4,040 3.51 3.92 240,
19,100 3210 9, & 9.89 607,000
)y 10,500 | 15,900 13.8 15,40 946, 000
5% 00| 480 500 i 5,000
,210 2,860 | 4, . 4
14,100 %990, 3,430 2.98 3.32 %4,
25,800 820 | 4,650 4.04 54.88 | 3,370,000
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Monthly discharge of Skagit River near Marblemount, Wash., for the perwd Dec. 21, 1908,
to May 23, 1914—Cont1nued

Discharge in second-feet. " - Run-off,
Month. Per
Maximum. | Minimum. | Mean. squizlare Inches. | Acre-feef.
mile. :

1,320 | 2,860 2.49 2.87 176,000
1,890 | 3,070 2.67 2.98 183,000
1,240 1,880 ° 1.62 1.87 114, 000
1,240 | 4,08 3.55 4.00 251,000
1,240 | 1,430 124 1.29 79,400
1,80 | 3,080 2.68 3.00 189, 000
2,430 | 5,900 5.13 5.72 351,000
5,000 | 10,600 9.22 7.89 > 000
............................................ 1,830,000

Nore.—Figures in the above tables supersede those published in p;evioué water-supply papers.

SEAGIT RIVER NEAR SEDRO WOQLLEY, WASH.

Locarion.—In NW. { sec. 36, T. 35 N, R. 4 E., at Northern Pacific Railway bridge
three-fourths mile below intake of Beatty 's slough, 14 miles south of Sedro Wool-
ley, Skagit County, 21 miles above mouth, and 32 miles below Baker River,

DRAINAGE AREA.—2,930 square miles (measured on General Land Office and British
Columbia maps).

Recorns avamasre.—May 1, 1908, to September 30, 1919, when station was dis-
continued.

Gace.—Chain gage on railway bridge, installed September 27, 1916; read by E. J.
Woods. Prior to September 27, 1918, vertical staff on upstream draw guard of
railway bridge and temporary vertical staff, installed September 25, 1915, used
when stage was below 37 feet, on downstream side of group of piles, 50 feet above
third concrete pier of railway bridge from left bank; at same datum. Zero of
gage set at elevation of extreme low water in Puget Sound.

DiscHARGE MEASUREMENTS.—Made from highway bridge one-third mile above gage.
Beatty’s slongh measured from highway bridge.

CHANNEL AND CONTROL.—Gravel; shifts at high stages. Banks not subject to over-
flow except during floods.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 46.0 feet at 4 p. m. December 14 (discharge, 65,400 second-feet); mini-
mum stageoccurred during September, when gage was not read (sta.ge and discharge
not determined).

1908-1919: Maximum stage determined from high-water marks, 54.9 feet about
4.30 a. m. December 30, 1917 (discharge, 151,000 second-feet); discharge probably
greater November 30, 1909, when rating curve was not well defined. Minimum
stage recorded, 32.3 feet September 29-30 and October 10-11, 1915 (discharge,
2,740 second-feet).
IcE.—Stage-discharge relation seldom affected by ice.
Diversion.—Beatty’s slongh carries from 1.5 per cent of total flow at low stages to 8
..per cent at high stages. Amount, determined at each visit and added to flow
" measured on main channel, -Flow in Beatty s slough is included with the ﬂow
in the main channel in the records of this station.
RecurarioNn.—None.
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Accuracy.—Stage-discharge relation changed frequently during year. . Rating curve
used as a standard for computing discharge by shifting-control method, and as a
basis for parallel curves is well defined. Gage read to hundredths once daily.
Practically no diurnal fluctuation. Daily discharge ascertained by applying
daily gage height to rating table; shifting-control method used February 8 to March
23 and June 18 to Auagust 31. Records good up to August 31; mean discharge for
September fair. ' )

Discharge measurements of Skagit River near Sedro Woulley, Wash., during the year ending

) Sept. 80, 1919.
Gage Dis- Gage | Dis-
Date. Made by— heﬁn. charge, || Date- Made by— \ height. | charge.
Feet, | Secft. Feet. | Sec.-ft.
g1 ;:gg" Mar. 28 \g. B. Kilgore. ......... 3495 | 9,40
34.66 | 7:870 June 17 | John McCombs .| 38.63| 25500
36.47 | 14,000 18 |.....d 26, 000
34.55 | 8570 || Sept. 19 8,330
: Da'z,ly discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the period
Oct. 1, 1918, to Aug. 81, 1919. .
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May. | June. July Aug.
27,500 | 25,000 | 19,000
25,500 | 27,000 | 18,
26,000 | 29,000 | 17,300
' 27,500 {32,700 | 16,500
30,500 | 34, 16, 900
32,700 | 37,100 | 15,700
30,500 | 31,600 | 15,700
27,500 | 27,000 | 15,700
27,000 | 27,500 | 15,300
27,000 | 32,700 | 15,300
24,500 | 33,800 | 15,700
22,600 | 34,400 | 16,100
22,600 | 20,500 | 14,900
24,500 | 28,500 | 13,800
25,000 | 33,200 | 12,800
23,100 | 24,500 | 89,500 | 13,500
22,200 | 25,000 | 37,100 | 14,600
20,000 | 26,500 | 29,000 | 15,300
20;000 | 31,000 | 24,500 | 14,900
- 24,500 | 39,500 | 23,600 | 13,800
27,500 | 41,900 | 25,000 | 13,500
36,000 | 39,500 | 26,500 | 13,100
36,600 | 40,100 | 25,600 | 12,400
31,000 | 36,000 | 23,100 | 11,100
29,500 | 34, 23,600 | 11,100
7,300 | 7,970 | 10,400 | 23, 57,500 | 34,900 | 20,400 | 11,400
27,000 | 7,970 | 9,810 | 20 61,700 | 36,600 | 48,200 | 11,100
61,700 | 7,680 | 10,400 | 17, 64,600 | 32,700 | 18,200 | 10,100
37,100 | 7,680 | 12,800 | 16, 55,400 | 20,500 | 10,000°1 . 9,490
| 230100 | 7680 | 10 1 39,500 | 26,000 | 19,500 | 9,490
19,500 |... ... 10,100 i3, 32,200 |........ 18,200 | 9,810
e—discha e relation chan edathi hwataronOct 12 4,14 andMsy?I chnnged
e % g&izeuht récord for Beptem-

graduall from Feb. 8 to Mar. 23, snd une 18 to Aug. 31.
da.igf discharge not determined €
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 Monthly discharge of Skagit River near Sedro Woolley, Wash., for the year ending Sépt. 30,
. 1918,

[Drainage area, 2,930 square miles.]

Discharge in second-feet. Rumn-off.
. . \
Month. Per :
Maximure. | Mintmom:| Mean. sgglam ~}- Inches. | “Acre-feet..
e. |

6,000 13,700 4,68 5.40 000
7,680 1%400 42 172 ga%mo
9,180 | 21,000 7.17 8.27| 1,290,000

7,100 | 15,200 519 5.98 935,
7,680 | 10,300 3.52 3.66 572,000
7,390 , 010 3.08 3.55 554,000
11,800 | 17,700 6.04 6.74 | 1,050,000
15,700 | 28,100 9, 59 11,06 | 1,730,000
22,600 | 29,900 10,2 11.38{ 1,780,000

18,200 | 27,800 9,39 10.83 | 1,690,
9,490 14 000 4,78 5.51 861, 000

............ 7,700 2.63 2.93

............ 17,300 5.90 80,03 | 12, 500,000

-t» NoTE~Mean discharge for Segtember estimated by percentage comparison of flow of Skagit River near
Sedra Wooll% with combined flow of Skagit River at Reflector Bar, Sauk River at Darrington, and
Baker River below Anderson Creek from 1914 to 1919.

RUBY CREEK NEAR MARBLEMOUNT, WASH.

Locarion.—Half a mile above junction with Skagit River, 23} miles northeast of
Marblemount, in Whatcom County.

DRAINAGE AREA.—Not measured.

REcoRDS AVAILABLE.—June 1, 1919, to March 31, 1920, when station was discon-
tinued.

Gage.—Stevens continuous water-stage recorder on right bank half a mile above
mouth, installed June 15, 1919; inspected by employees of city of Seattle.

DiscEARGE MEASUREMENTS.—Made from cable a quarter of a mile above gage. -

CHANNEL AND conTrROL.—Control is at head of rapids below gage. - Shifts at high
water. Bed composed of boulders and coarse gravel. Banks high, not subject
to overflow. One channel at all stages. '

EXTREMES OF DISCHARGE.—Maximum stage during period of record, from water-
stage recorder, 12.9 feet from 10 p. m. June 19 to 1 a. m. June 20, 1919 (discharge,
2,890 second-feet); minimum stage, from recorder, 7.01 feet from 6 to 8 p. m.
November 8 and at 8 a. m. November 11, 1919 (discharge, 72 second-feet). Dis-
charge may have been as low or lower on December 12 when stage-discharge
relation was affected by ice.

Ice.—Stage-discharge relation affected by ice. Flow estimated from observer’s
notes, weather records obtained at Dav:.s ranch and by comparison with nearby
stream. -

Diversions.—None.

Regurarion.—None.

Accuracy.—Stage-discharge relation changed on November 15; affected by ice
December 15-19. Rating curves fairly well defined. Operation of water-stage
recorder satisfactory except as noted in footnote to the table of daily discharge.
Daily discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by mspectlon or, for days when there was con-
siderable variation in stage by averaging results obta.med by applying to rating
table mean, gage heights for shorter periods. Records good except for penods
when recorder was not operating, for which they are fair.

CoorerATION.—Gage-height record and part of discharge measuremente furnished by
city of Seattle,

!
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. Discharge measurements of Ruby Creek near Marblemount, W&ah., during the years..
ending Sept. 30, 1919 and 1920.

Date. Made by— ke | Dl || Date. Made by— 1ogS | i,
1918. Feet. | Secft.” Feet. |.Sec.-ft.
Dec. 16 | Moore and Hunt....... 8.87 609 || Aug. 27 | Hunt and Davis.......| 8.41 304

1919. 29 |..... do.......... poeeee- 8.20 343
Feb. 20 | Bunt and Davis.......| 7.32 166 || Oct. 7| G.H.Moore...........| 7.40 142
May 8 | Hunt and Moore . 1,590 1920. .

| 2N P do....... yesserenann 3 1,610 || Mar. 27 { Moore and Davis....... 7.84 206
: July 13 | McCombs and Moore...| 10.72 1,370

Daily discharge, in second-feet, of Ruby Creek near Marblemount, Waush., for ihc; period
Jume 1, 1919, to Mor. 31, 1920. .

Day. June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.”| Jan. | Feb. | Mar.
363 169 140 204 280 548 187
172 130 219 273 457 185
312 159 109 256 183
320 148 113 248 393 176
840 326 148 109 238 378 ( 174
316 148 101 170 212 474 | 166
3 144 101 212 510 168
312 157 87 198 440 170
. 337 142 103 196 393 170
- 685 304 138 100 185 | 366 161
727 387 144 92 181 346 157
640 157 95 178 332 170
610 446 161 95 168 313 361
390 150 124 172 299 343
548 366 140 694 140 185 291 213
605 352 134 955 198 286 243
644 332 136 | 1,000 335 281
624 312 132 7468 510 | 278 219
567 307 126 606 408 268 212
530 282 122 474 335 299 256 27
512 249 136 457 358 248 241 241
478 234 144 520 343 176 229 243
430 239 128 726 393 159 224 243
414 244 113 646 587 153 214 238
239 100 510 510 157 214 226
430 232 114 378 440 214
393 210 96 372 440 205
360 189 116 393 3 201
354 178 111 372
369 172 105 324 346 200
430 [..en.... 103 |........ 302

Note.—No gage-height record available June 1-14, Julﬁ 23 to Aug. 9, Aug. 12-14; Nov. 12-13, 1919, and
Mar. 29-31, 1920; discharge estimated by comparison with record of flow of Skagit River belowBubyCreek.
No .gage-height record available Dec. 3-14; stage-discharge relation affected by ice Dec. 15-19; discharge
estimated by comlia.rison with record of S8kagit River below Ruby Creek. No g: e—hai%lt record available
Jan. 22-28; probable gage-height gm‘i)lh estimated by comiparisou with record of giagit iver below Ruby’
Creek. Braced fizures:show mean diseharge for periods included.

Monthly discharge of Ruby Creek near Marblemount, Wash., for the period June 1, 1919,
to Mar. 81, 1920. .

1

Discharge in second-feet. Run-off

Month. in
Maximum., | Minimum. | Mean. | acre-feet.
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NORTH FORK OF SAUK RIVER NEAR BARLOW PASS, WASH.

LocarioN.—In sec: 14, T. 30 N., R. 11 E., 500 feet below dam site, 21 miles above junc-
tion with South Fork, and 7 miles northeast of Barlow Pass, Snohomish .County.

DRAINAGE AREA.—T76 square miles (measured on topographic maps).

REcorps avamasLE.—October 1, 1917, to September 30, 1920.

Gaaz.—Stevens continuous recorder installed October 8, 1918, on right bank 500'feet
below dam site; inspected by N. and B. L. Aall. Previous gages as follows:
October 1-8, 1917 and January 22 to September 1, 1918, vertical staff at site of -
present gage; October 9 to December 29, 1917, Stevens waterstage recorder at
present site, destroyed by floods and record after December 22, lost. September
2 to October 6, 1918, vertical staff on left bank, opposite site of present gage.
All gage-heights referred to same datum.

DiscHARGE MEASUREMENTS.—Made from cable one-third mile above gage or by
wading near cable.

"CHANNEL AND CONTROL.—Bed composed of gravel and boulders; banks high; one

channel at all stages. Principal control composed of boulders at head of rapids
about 50 feet below gage.

Ex'rnnnms OF DISCHARGE.—Maximum stage durin year ending September 80, 1919,
from water-stage recorder, 8.8 feet at 4 a. m. on December 14 (dischargs, 2,830
second-feet); minimum stage from recorder, 1.20 feet at 11 a. m. September 30
(discharge, 97 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 9.3
feet at 6 p. m. November 15 (discharge, 3,190 second-feet), minimum stage, from
recorder, 1.08 feet at 9 p. m. October 4 (dlschm:ge 85 second-fest). Stage may
have been lower in December when recorder was not operatmg and when stage—

. discharge relation may have been affected by ice.
© 1917-1920: Maximum stage recorded, 14.0 feet. (determmed by leveling to
high-water mark) on December 29, 1917 (discharge, 11,000 gecond-feet); minimum
stage recorded, 1.00 foot, probably on October 20, 1917, when recorder clock
was stopped and stage but not time recorded (discharge, 75 second-feet). Stage
may have been lower in December, 1919.

Ics. —-Stage—dmcharge relation seriously affected by ice.

Diversrons.—None,

REeguLaTioN.—None.

Accuracy.—Stage-discharge relation. changed October 11 and December 14, 1918,
May 27, October 11, and November 15, 1919. Rating curves used prior to De-
cember 14, 1918, well defined, those used after that date well defined below 1,000
second-feet; poorly defined above. October 1-6, 1918, stafl gage read to hun-
dredths twice daily. Operation of water-stage recorder satisfactory except as
noted in footnote to table of daily discharge. Daily discharge ascertained by
applying daily mean gage height to rating table. Records are good November,
1918, and January to May 20, 1919; otherwise fair except for periods for which
dzscha.rge was obtained by comparison with records of flow at statlons in Sauk
River basin; records for such penods are poor.

CooPERATION.—Station maintained in cooperation with American Nitrogen Products
Co.

Discharge measurements of North Fork of Sauk River near Barlow Pass, Wash., during
the years ending Sept. 80, 1919 and 1920.

Dis-

Date. | Madeby— posge | o | Date. Madeby— = | 9088 | DlE
1918. ’ ) Feet. | Sec.-fi. 1919. Feel. | Secft.
et. 9 | Loeand Twa........... 1.72 ) 141 || Sept. 18 | Lasley 1.66.veevnennnn.. 2.08 200
Ngiaza Nicolm Aau ............ 2.61 241 chzo 15 [eeenn P s O, | 139 128
Jam, 8 |veee@0uieieneeninnannnn. 1.77 183 || July 20 | Newton and Lee....... 3.80 553
20 {1o.o0 Qoo 3.90 562 20 |..... A0eeeeerermannnnnn 3.80 | 547
Feb. 20 |..... B0 cceieiniaaciann | 1.84 186 ; )
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Daily discharge, in second-feet, of North Fork of Sauk River near Barlow Peass, Wash.,
Sfor the years ending Sept. 50, 1919 and 1922.

&

Day. Oct. | Nov. | Dec. | Jan. Feb, | Mar. | Apr. | May. | June. | T Aug. | Sept..
196 32| 1s8| 38| 80| ser| 9s0
262 | 2267 305| 185 425( 805| 861 |1,070
651 | 2191 288| 166| 455| 678 | 950 1,140
YRR BB &) speiE)
cl £l
500 | 230
703 248 | 1471 475] 538 |1,140 | 1,260
537 | 102| 234| 143| 425| 583 '980|1,040
466 | 185| 24| 138| %8| 678! 950 '9%0
399 178 | 273l 132| a6} 7h2| 980 | 1,100
35| 172| 258 132 406 678 | 890 1,340
328 | 172 134| 465| 676 1,340
172 219| 126| 4i5| 628| 778 1,260
51 1 22| 124| a388{ 82| 861|107
2,160 198 368 | 605, 890 | 1,160
1,130 [ 159 198 122| 340 890 | 1,400 (| 400 I 300
820 188! 234| 123| a31| 833 | 890/ 1,500
652 234| 152| 43| 752| 920 1;300
540 01,0001 23] 205 05| 726 | 1,060 980 198
) 0| i 18| M |sow Din| M %
1 ,010 | 1,
306| 486| 185| 178| 528 | 1,220| 1,520 676 153
268 | 859 | 178| 178| 486 1,620 | 1,420} 640 143
340|1,280 | 172| 185| 496 1,340 | 1,340 | 676 7
3221 819 | 160| 185 | 5601 1,180 | 1,220 159
© 305 172|178 500 | 1,410 | 1,200 }ggA
288 100 1 628 | 1,980 | 1,340 300
288 | 475 18| 7718|2610 | 1,220 |} 80 || - 143
314 155 833 | 1,850 | 1,180 18
206| 406 |....... 212| 862 |1,470 | 1,010 105
% 349 P % 890 | 1,220 926 106
496 1921 192| 368| 445)1,360) 358
475 85| 185| 3858 1,260 | 358
170 | 465|! 650| 185 178| 349 663|1,180| 358\ 250
465 1851 178 358°| 831,120 840
185| 219] 408 1,010 | 358
465 1781 192| 507 965 | 368 102
465 72| 192 700| 861 985| 68| 185
1mo| 465 |\ s50| 192| 178 833 990 (1,010 358| 185
465 212{ 172| 85| ‘833 '985| 358 185
465 192| 178| 752| 718) 965 349| 283
178 185| e678| 78| s8i5| 340 1,000
wo 2lm @ B mw e
as0| 465| 22| 676|100 s02| 32| 1,74
700 358 (. 212| ‘676 1,110 799 | 305| 1,180
34| o12| 71| 9s8] 78| 280| 950
900 28| 35| 0| 7958 | "om| 616 "
944 43! 241| 781 901 571
652 72| 48| 241| 701| 920| 554 22| 667
538 | 9256 256 | 29| 666 1,080] 506 1,080
475 | 248| 248| 219| 582 {1,140 | 455
1500 | 475 241 | 212| 549| 895 | 445 753
o B OB H B EBE @
861| aa5| 219| 219| 208 ass| 70| 396|[ 00| 648
SRR e
628 205 | 406 | 435|1,160| 435 582
gszg 219| 38| 4151360 | 406 51

198 |.uuves 406l sl L

NotE.—Discharge, Oet, 7, 1918, and Jan. 6 and 7, 1919, interpolated; Oct. 12-19, 1918, Ji ulty&d to Sept. 17,
Nov. 26 to Dec. 24, 1919, Jan. 11-18, Jan. 28 to Feb. 17, and Aug. 17 to ngt 5, 1920, estima roont-
age comparison with records of flow of South Fork of Sauk River and Sauk River above Whitech River.
Braced figures show mean discharge for periods included.
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Monthly discharge of North Fork of Saeuk River near Burlow Pass, Wash., for the years
ending. Sspt 30,1919 and 1920.

[Drainage ares, 76 square miles.]
., Discharge in second-feet. Run-off.
Month. Per ’
Maximum. | Minimum. | Mean. sgl;lare Inches. | Acre-feet.
. 0.
438 5.76 6.64 26, 900
349 4.59 5.12 20, 800
562 7.39 8.52 34, 600
406 5.34 6.16 000
220 2.89 3.01 12,200
o m 2.25 2.50 10, 500
© b4 6.89 7.69 31, 200
. 13. 1 15.10 61,300
1,080 1.2 15.84 64,300
1 010 13.3 15.33 62,100
5.30 6.11. 24, 800
212 2.79 .1 12,600
534 7.03 95.22 386,000
121 L5 1.83 7,440
571 7.51 8.38 34,000
565 7.43 8.57 34,700
698 9,18 10.58 42,900
. 301 5.14 5. 54 22, 500
24 3.21 3.70 15,000
234 3.08 3.4 13,900
594 7.82 9.02 36, 500
882 1.6 12.94 52,500
7381 ot 11.20 45, 400
307 4.04 4.66 18,900
643 8.46 9. 44 38,300
499 6.57 89,30 362,000

SAUK RIVER ABOVE WHITECHUCK RIVER, NEAR DARRINGTON, WASH.

Locarion.—In NW. } cec. 24, T. 31 N., R. 10 E,, half a mile above Whitechuck
River and 9} miles southeast of Darrington, Snohomish County:

DRrAINAGE AREA.—152 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 29 to November 17, 1910 (fragmentary); October 1,
1917, to September 30, 1920.

Gaee.—Stevens continuous water-stage recorder on.right bank; inspected by N. and
B. L. Aall. Gage used in 1910 was inclined staff on left bank one-eighth mile
above Whitechuck River.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 75 feet below gage.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders. :Banks high; not
subject to overflow. Low-water eontrol about 150 feet below gage..

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 7.9 feet at 5 a. m. December 14 (discharge, 8,430 second-
feet); minimum stage, from recorder, 2.19 feet September 30 (dlscharge, 205 second-
feet).

Maximum stage during year ending Sepember 30, 1920, from range in stage
shown by recorder, 9.0 feet on November 15, the date being determined by com-
parison with records for other stations (discharge, 10,800 second-feet); minimum
stage, from recorder, 2.12 feet at 3 a. m, October 7 (discharge, 173 second-feet;
may have been lower discharge in December when recorder was not operating and
stage-discharge relation was affected by ice).

1918-1920: Maximum stage recorded, 13.3 feet at 8 a. m. December 29 1917

. (discharge, 21,000 second-feet); minimum stage recorded October 7, 1919.

104341—23—wsp 512——17
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—Stage-discharge relation affected by ice during severe winters; flow estimated
from discharge measurements and weather records.

Diversions.—None.
RecuraTioN.—None. o
Accuracy.—Stage-discharge relation changed October 11, 1918, and November 15,

1919, during high water. Rating curves used prior to November 15, 1919, well
defined between 250 and 4,000 second-feet; curve used November 15, 1919, to
September 30, 1920, fairly well defined between 250 and 600 second-feet and well
defined between 600 and 4,000 second-feet. Operation of water-stage recorder
satisfactory except as indicated in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table the daily mean gage height
determined from recorder graph by inspection, or for days of considerable varia-
tion in stage, by averaging results obtained by applying mean gage heights for
shorter intervals. Recordsexcellent except for periods when gage did not operate,
for which they are poor.

CoOPERATION.—Station maintained in cooperation with American Nitrogen Products Co.

Diccharge measurements of Sauk River above Whitechuck River, near Darrington, Wash.,

during the years ending Sept. 30, 1919 and 1920.

Date. Made by— roage | g, || Date. Made by— Hoe | oo

1018, Feet, | Secopr. || 1010, ) Feet. | Secoft.
Qct. 2 4.30 | 2,120 || Apr. 26 | Nicolai Aall............ 3.74 | 1,300
Nov. 17 850 | 1,040 || Sept. 17 | Lasley Lee.........001 2.60 | 412
Dec. & 43| 2780 :

1919, July 17 | Newton and Les....... 3.5¢| 1,200
Feb. 7 275 |  4s8 || 17 ... 0ueunnens | 3s| 1250
Mar. 26 27| 49 2l [0 0L it 37| 889
Apr. 8 3.32 923 || Sept. 28 | H. W. Newton......... 3.82 1,480

Daily discharge, in _second-feet, of Sauk River above Whitechuck River, near Darrington,

Wash., for the years ending Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
296 | 1,600 587 495 776 451 | 1, 2,060 | 1,660 | 1,780 | 1,080
262 | 1,500 | 1,000 470 714 803 | 1,110 | 1,720 | 1,660 | 1,900 997
317 | 1,350 | 2,040 | 457 | 667 | 680 | 1,170 | 1,440 | 1,850 | 2,280 | 970 430
270 | 1,230 | 5,700 432 640 600 | 1,720 | 1,250 | 2,130 | 2,660 906
483 | 1,120 | 3,050 | 420 | 593 | 547 | 1,560 | 1,080 | 2,430 | 2,810 | 938
TIT| 062 |1,000 | 408 508 | 1,270 | 1,030 | 2,430 | 2,580 | 954
621 86l | 1,520 385 482 | 1,060 | 1,100 | 1,990 | 2,060 962
421 796 | 1,250 374 457 914 | 1,350 | 1,850 | 1,850 970 420
33| 776 | 1,070 | . 362 426 | 898 | 1,490 | 1,900 | 2,200 | 890
483 {1,740 | '914 | 362 426 | 1,380 [ 1,450 | 1,780 | 2,730 | 883
3,200 | 1, 846 | 362 502 | 1,300 | 1,380 | 1,540 | 2,730 | 906
2,320 81 | 362 457 | 1,150 | 1,380 | 1,470 | 2,430
1, 410 | 362 428 | '979 | 1,190 | 1,660 | 2,060
351 414 | 88311170 | 1,660 | 2,280 | 748 520
357 4147 810 | 1,720 | 1,720 | 2,800 | 700
470 | 403 | 755 (1,920 | 1,660 | 3,050 | 748
2,180 613 | 1,040 | 1,600 { 1,720 | 2,500 | 810 414
3,890 832 {1,660 | 1,490 | 1,920 [ 1,780 | 817 385
2,580 1,600 | 1,720 | 2,730 | 1,590 | 776 368
1,600 17580 | 2,130 | 3,380 |'1,660 | 734 335
1,280 593 1,370 | 2,430 | 3,050 | 1,780 | 700 308
2,860 530 | 1,170 | 3,210 | 2,810 | 1,850 | 687 273
4,500 573 | 1,130 | 2,730 | 2,730 | 1,720 | 660 263
2,660 545 | 1,280 | 2,360 | 2,430 [ 1,500 | 606 268
1,920 516 | 1,270 | 2,700 | 2,580 | 1,500 | 580 283
1,720 488 | 1,350 | 4,410 | 2,730 | 1,220 | 580 278
1,370 495 | 1,600 | 5,130 | 2,430 | 1,080 | 547 208
1,140 521 | 1,720 | 4,060 | 2,200 | 1,130 | 521
1,050 606 | 1,780 {3,210 | 1,850 | 1,180 | 482 | 215
930 833 | 1,850 | 2,580 | 1,660 | 1,190 | 476 210
846 1,110 |....... 2,080 |....... 1,090 514 L.......
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Daily discharge, in second-feet, of Sauk River above Whitechuck River, near Barrington,
ash., for the years ending Sept. 30, 1919 and 1920—Continued. e

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.’| Sept.
. {

820 1,010 | 1,900 | 345 | - 447 | 770 | 798 | 2,530 | 584 466
1,000 022 | 1,540 | 334 | 423 | 748 | 038 (2,300 | 584 423
653 851 | 1,320 | 316 | 387 | 714 |1,270 2,160 | 609 387
843 |} 440! 777|1,170| 328 | 405 | 707 | 1,650 | 2,020 | 609 363
700 734 {1,070 | 351 | 634 798 1,770 1,830 | 577 345
564 674 | 1,370 | 328 | 540 | 980 1,650 [ 1,850 | 602 310
482 628 |1,650 | 310 | 521 (1,420 | 1,710 | 1,770 | 596 293
420 506 | 1,270 | 363 | 478 |1,900]2,160 | 1,770 | 596 275
374 565 /1,080 | 441 | 435 1,770 | 1,770 {1,770 | 584 | 281
540 | '980 | 411 | 429 {1,540 | 1,540 | 1,710 | 571 603
200 509 | 897 | 375| 435 (1,320 | 1,540 | 1,640 | 546 | 3,020
496 | 828 | 568 | 496 1,230 | 1,480 533 | 3,380
478 | 762 |2,360 | 571 |1,270 | 1,540 2,460
478 | 721 1,710 | 540 {1,330 | 1,060 4 400 | 515 | 5,220
2,400 | 393 | 602 680|107 521 | 1,270 | 2;230 490 | 3,010
417 (1,050 | 634 | 828 | 527 (1,320 1,900 47 | 2,000
2,800 {3,300 | 609 | 714 | 478 2,200 2,000 1,270 | 423 | 1,540
1,880 | 4,280 | 590 | 628 | 460 | 2,160 | 1,900 | 1,250 | 340 | 1,540 .
1,540 (3,000 | 565 | 58 | 6552 |1,650 |1,710 |1,120 | 304 1,150
2,630 | 1,880 | 540 | 558 | 584 (1,480 | 1,650 | 980 | 310 | 1,260
3 ,370 | 496 | 5 5. ,870 [ 1, 3 2,510

2,610 | 1,37 71 33 (1,370 (1,900 | 874
2,020 | 1,000 | 472 | 565 | 496 | 1,190 |2,090 | 784 | 375 | 2,230
2,630 | "922 | 460 | 552 | 466 |1,120 |1,600 | 741 | 369 | 1,650
3,720 | 866 | 435 466 | 1,010 | 1,320 | 741 | 345 | 1,420
Losp | 2850 1,150 | 423 | 552 | 515 | 014 1,240 660 | 208 | 1,420

¢l tl

’ 1,960 [ 080 | 411 | 509 874 [ 1,100 | 648 | 287 | 1,480
- | 1,830 1,960 387, 490 | 882 | 880 1,370 7| 414 | 2000
1,480 | 6,880 | 360 | 466 | 989 | 889 |1,710( 721{ 77| 1,5%0
1,320 | 4,020 | 363 | 466 | 938 | 843 |2,000 | 741 | 81| 1,250
1,420 | 3,000 |....... 540 | 843 | 798 | 2,460 791 | 1,130
ceseess| 1,170 | 2,530 |....... 490 |....... 748 |oooen.. 6151 552 (.......

NoteE.—Recorder not operating Sept. 1-16, Oct. 19-22, and Nov. 10 to Déc.. 14, 1919, and July 12-16, 192);
discharge estimated by percentage comparison with 4auk River at Darrington. Braced figures show
mean discharge for periods included.

Monthly discharge of Sauk River above Whitechuck River, near Darrington, Wash., for
the years ending Sept. 80, 1919 and 1920.

[Drainage area, 152 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sqtﬁaxe Inches. | Acre-feet.
mile.
1918-19.

4,980 262 1,130 7.43 8.57 69, 500
1,740 488 8 6.43 7.17 58,200
6,380 534 1,580 10.4 11.99 97,200
4,500 351 1,190 7.83 9.03 73,200
824 414 591 3.89 4.05 32, 800
1,110 572 3.76 4.34 85, 200
1,850 755 1, 8.42 9.39 76, 200
5,130 1,030 | 2,080 | 13.7 15.79 128, 000
3,380 1,470 | 2,120] 13.9 15,51 126, 000
3,050 1,080 | 1,970 13.0 14.99 121,000
1,080 476 770 5.07 5.84 47,300
210 384 2.53 2.82 22, 800
210 1,230 8.09 109.49 887, 000
............ 178 260 171 1.97 16, 000

........................ 1,430 9.41 10,50 85,

3,720 |oueonnein..n 1,200 7.89 9.10 73,
6,880 478 1,560 10.3 11.87 95,900

1,900 363 827 5.44 87 47,
2,360 310 603 3.97 4.58 37,100

989 387 555 3.65 L 33,
2,200 707 | 1,200 7.89 9.10 73,800
2,460 798 | 1,680 | 1.1 12.38 100,000

2,530 615 | 1,310 8.62 X 80,
851 287 508 3.34 3.85 31,200
5,220 275 1,500 9.87 11.01 89,300
6,880 178 1,050 6.91 94,24 763,000
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SAUK RIVER AT DARRINGTON, WASH.

Location.—In SE. } sec. 24, T. 32 N., R. 9 E., 700 feet above suspemsion foot-
bridge, half a mile southeast of Darrington, in Snohomish County, 24 miles below
Clear Creek and 23 miles above mouth of river. .

DRAINAGE AREA.—293 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 15, 1914, to September 30, 1920.

Gage.—Vertical and inclined staff installed January 7, 1918, on left bank 700 feet -
above suspension footbridge; read by Paul Schmidt. From 1914 to 1918, vertical
staff at same site and datum. '

DISCHARGE MEASUREMENTS.—Made from private road bridge half a mile below gage,
or by wading. Suspension footbridge formerly used when making measurements
was abandoned in 1920 owing to unsafe condition.

CHANNEL AND coNTROL.—Bed composed of gravel and large boulders. Left bank at
gage high and not subject to overflow; right bank flat and subject to overflow at
extremely high stages. Stage of zero flow estimated at —1.2 feet on September
13, 1918.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 8.9 feet at 7 p. m. October 27 (discharge, 13,000 second-feet); mini-
mum stage recorded, 1.60 feet October 4 (discharge, 489 second-feet). .

Maximum stage recorded during year ending September 30, 1920, 10.5 feét at 2
p. m. November 15 (discharge, 17,200 second-feet); minimum stage recorded, 1.77
feet December 15 (discharge, 463 second-feet).

1914-1920: Maximum stage, 15.0 feet at 9 a. m. December 29, 1917, determined
by levels to high-water mark (discharge, 36,000 second-Teet); minimum stage
recorded 0.78 foot September 28 and 29, 1915 (discharge, 340 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversrons.—None.

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation changed during June and July, 1919. Rating
curve used October1, 1918, to June 19, 1919, well defined below 10,000 second-feet;
curve used July 17, 1919, to September 30, 1920, well defined between 500 and
10,000 second-feet; shifting-control method used June 20 to July 16, 1919. Gage
read to half-tenths once daily. Daily discharge ascertained by applying daily
gage height to rating table. Records good June and July, 1919; excellent for re-
mainder of the two-year period.

CoorERrATION.—(Gage-height record furnished by United States Forest Service.

Discharge measurements of Sauk River at Darrington, Wash., during the years ending
Sept. 30, 1919 and 1920.

’ Gage | Dis- Gage | Dis-
Date. Made by— heiﬁn. charge. || Date: Made by— height. | charge.
1919, Feet. | Sect. 1920. o Feet. | Secft.

June 19| John McCombs.........] 5.42 5,040 || Apr. 28 | R. B. Kilgore.......... 3.75 1,840
Sept. 16 | McCombs and Lee.....| 2.77 850 || July 16 | Newton and Lee....... 4,43 2,620

20 | Lasley Lee..cenceeennnn 2,54 724 | Sept. 28 | Lasley Lee...c.c....... 4,33 2,520
Nov. 2]..... Q0. eeeacanaannnns 4.00 | 2,000
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Daily discharge, in second-feet, of Sauk River at Darrington, Wash., for the years ending
Sept. 30, 1919 and 1920.

PUGET SOUND BASINS,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
556 | 3,240 | 1,510 | 1,330 | 1,810 | 1,610 | 2,780 | 3, 3,570 | 3,540 | 2,800 885
556 | 2,930 { 1,610 { 1,330 { 1,610 | 1,710 | 2,930 | 3,080 | 3,400 | 3,890 | 2,980 782
580 12,640 | 8,350 | 1,330 | 1,510 | 1,710 | 3, 2,780 | 3,400 | 4,250 | 3,480 | 782
489 | 2,380 {10,600 | 1,240 | 1,420 | 1,610 | 4,100 | 2,510 | 3,400 | 4,040 | 2,800 782
795 | 2,140 | 4,860 | 1,240 | 1,510 | 1,510 | 3,240 | 2,380 | 3,740 | 3,840 | 2,360 782
1,510 | 1,920 {3,740 | 1,240 | 1,420 | 1,420 | 2,780 | 2,510 | 4,100 | 3,820 | 1,840 885
930 3,080 | 1,160 § 1,420 | 1,420 | 2,780 | 2,510 | 3,740 | 3,450 | 1,840 885
655 2,780 | 1,080 | 2,260 | 1,330 | 2,930 | 2,780 | 3,740 | 3,790 | 1,720 782
605 11y 409 2, " 2,930 | 1,240 | 3,240 | 3,080 { 3,570 | 4,150 | 1,720 720
1,510 2,030 | 1,080 { 3,080 | 1,240 | 3,740 | 3, 240 | 4,740 | 1,720 660
) PO 10, 000 2,030 | 1,080 | 3,080 | 1,240 | 2,930 | 4,100 | 2,930 { 4,320 | 1,840 | 1,040
{2,930 2,260 | 3,240 | 1,080 | 1,920 | 1,330 | 2,510 { 3, 2,030 ( 3,910 | 1,840 | 1,210
1,810 | 2,780 {10,800 | 1,080 | 1,810 | 1,330 | 2,260 | 3,570 | 3,080 | 3,720 | 1,720 | 1,040
.| 1,240 | 3,080 | 9,070 | 1,080 | 1,810 | 1,330 | 2,260 | 3,400 | 3,240 | 4,680 | 1,610 885
1,080 | 3,240 | 6,100 { 1,240 | 2,030 | 1,240 | 2,260 | 3,570 | 3,240 | 5,090 | 1,610 885
240 | 2,640 | 3,020 | 1,920 | 2,260 | 1,160 | 2,260 | 3,740 | 3,400 | 4,440 | 1,610 850
240 | 2,260 | 3,080 | 4,470 | 1,920 | 1,240 | 2,510 | 3,400 | 3,400 | 3,480 | 1,610 720
240 12,030 [ 2,640 | 7, 1,710 | 1,330 | 2,780 { 3,080 | 3,920 | 3,300 | 1,500 690
080 | 1,810 | 2,380 | 5,470 | 1,610 | 1,420 | 3,080 | 3,080 | 4,280 | 3,300 | 1,400 680
930 | 1,710 | 2,140 | 3,400 | 1,420 | 1,420 | 3,400 | 4,100 | 4,260 | 3,300 | 1,310 690
4,470 ( 1,420 | 1,420 | 3,080 | 4,860 | 5,030 | 3,480 | 1,220 602
550 | 1,330 | 1,330 | 2,780 | 5,260 | 4,810 | 3,480 | 1,430 602
7,430 | 1,420 | 1,330 | 2,510 | 5,260 | 4,600 | 3,130 | 1,040 602
4,660 | 1,420 | 1,420 | 2,640 | 5,080 | 4,780 | 2,800 | 1,040 602
4,660 | 1, 1,420 { 2,930 | 5,080 | 4,570 [ 2,360 | 1,120 575
3,920 | 1,420 | 1,510 | 3,080 | 5,260 | 4,750 | 1,960 | 1,040 | - 548
2,930 | 1,510 | 1,510 | 3,400 | 5,680 | 4,740°{ 2,000 | ~ 960 575
2,780 | 1,510 | 1,710 | 3,570 { 6,100 { 4,920 | 2,360 { 885 575
2,510 1....... 1,810 | 3,740 | 5,260 | 3,940 | 2,220} 885 548
, 260 |...... 3 3,740 | 4,280 | 3,220 | 2,000 | 885 575
2,030 |....... 2,640 |....... 3,570 |....... 2,090 | 1,210 fvpp..e
1,750 | 2,940 | 664 | 830 1,330 | 1,240 | 4,510 | 1,060 710
1,640 | 2,490 | 624 | 765 | 1,240 | 1,640 [ 4,080 | 1,030 710 B
1,530 (+2,090 | 624 | 765 (1,150 | 2,030 | 3,290 | 1,150 664
1,430 | 2,350 | 624 | 710 1,330 | 2,780 | 2,940 | 1,050 664 |
1,330 | 2,780 | 624 | 1,240 | 1,750 | 2,910 | 2,9:0 | 1,150 624
1,240 | 3,200 | 624 | 1,030 | 2,000 | 3,290 | 2.780 | 1,240 588
1,150 [ 2,780 | 664 | 980 | 2,830 | 2,940 | 3,110 | 1,240 624
1,030 | 2,490 | 710} 900 | 2,910 | 3,670 | 3,480 | 1,240 624
900 | 2,090 | 82 765 | 2,630 | 2,630 | 2,9.0 | 1,030 588
900 1,80 980 7102220 |2630]|2,%a/{1,240 664
765 11,530 { 1,240 | 900 | 1,970 | 2,630 | 2,630 | 1,150 | 9,800 | .
664 {1,430 | 2,000 | 1,050 | I, 2,350 | 2,490 { 1,150 | 5,640
664 | 1,330 | 3,480 | 1,150 { 1,970 | 2,490 | 2,000 | 1,150 | 4,200 |
588 | 1,240 | 2,780 | 1,030 | 1,970 | 3,670 | 2,780 | 1,030 | 8,800
1,430 | 1,150 | 1,750 | 980 | 2,220 | 3,290 | 2,630 | 900 | 4,510
2,096 | 1,080 | 1,430 | 900 | 2,780 | 2,910 | 2,630 | 830 | 3,110
5,870 | 1,060 | 1,030 | 830 | 4,950 | 3,290 | 2,350 | 765 | 2,350
8,800 | 1,030 | 1,050 - 900 | 3,110 | 2,780 | 2,220 | 664 | 2,350
4,730 (1,060 { 980 { 900 | 2,780 ( 2,630 | 1,970 | 588 ! 2,350
2,040 | 980 | 080 | 1,060 | 2,400 | 3,200 1,750 | 661 | 2,480 |
2,350 | ‘900 | 980 | 1,050 | 2,630 | 3,870 l 1,580 | 765 | 4,510 &
2,000 | 830 980 '980] 2,630 | 8,480 | 1,430 | 765! 3,670
1,860 | 765) 980 | 900} 2,090 | 2,350 | 1,330, 710 2,780
1,070 | 710} 1,060 | 900 1,750 | 2,000 | 1,240 | 664 | 2,350
,090 | 664 [ 1, 900 | 1,430 { 1,970 | 1,240 [ 624 | 2,630
1,750 | 664 | 1,060 | 1,240 | 1,430 | 1,860 | 1,240 | 588 | 2,630
4,730 | 664 | 1,080 | 1,640 | 1,530 | 2,220 | 1,530 | 1,330 | 3,480
0,800 | 664 | 1,050 [ 1,850 | 1,530 [ 2,630 | 1,330 | 1,030 | 2,490
8,300 | 664 1,050 | 1,640 | 1,430 | 3,290 | 1,33G | 2,090 | 2,080
096 | 6,350 |....... 1,030 | 1,430 | 1,330 | 4,080 | 1,24¢ | 1,060 | 1,970
498 |....... 1,860 | 4,080 {....... 900 |....... 1,240 |....... 1,030 | 900

|
NortE.—Gage not read during follov}in periods: Nov. 7-11, 1918 (discharge determined by pereentaﬁe '
comparison with records of flow of Sauk River above Whitechuck River); Aug. 20-22 and Deec. 11-13, 1919 | :

(dﬁatga interpolated). Braced figures show mean discharge for periods included. |

!

J
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Monthly discharge of Sauk River at Dam’:gtdn, Wash., for the years ending Sept. 30, 1919
and 1920.

[Drainage area, 293 square miles.]

Discharge in second-feet. Run-off.
Month. Per
' Maximum.| Minimurm. | Mean. square Inches. Acre-feet.
.
1918-19. .
489 2,390 8.16 9,41 147, 000
1,240 2,100 7.17 8.00 < 125, 000
1,420 3, 350 1.4 13,14 206, 000
1,080 2, 830 9,66 11.14 174, 000
1 1,790 6.11 6.36 99, 400
1,160 1,490 5.09 5.87 91, 600
. 2260 2,980 | 10.2 11.38 177,000
8 2,380 | 8870| 13.2 15.22 238, 000
5 2,930 | 3, 13.2 14,73 230, 000
5, 1, 960 3, 450 1.8 13.60 212, 000
August 3, 8851 1,640 5.60 6.46 101, 000
September. . 1,210 548 747 2.55 2.84 44,400
ThE Feal.eueureeenensenannen 12, 800 489 | 2,550 8.70 118.15 | 1,850,000
1919-20. X
[81270):7:3 S, 900 498 582 1.99 2.29 35, 800
. 16,900 710 | 2,960 10.1 1.27 176, 000
8,300 | 2710 9.25 10.66 167,000
10, 800 588 2, 9.66 11,14 174,000
3,290 664 1,500 5.12 552" 86,300
3,480 6241 1,130 3.86 4.45 60,500
1,860 710 1, 3.52 3.93]. 61,300
1,950 1,150 | 2080 7.10 819 . 128000
4,080 1,240 | 2,770 9.45 10.54 |. ° 165,000
4,510 1, 2, 7.82 9.02 141,000
2,090 3.41 3.93 5400
9,800 538 | 2,600 9.18 10.24 160, 000
16, 900 471 1,960 6. 69 91.18 1,430,000

SOUTH FORK OF SAUE RIVER NEAR BARLOW PASS, WASH.

Locarion.—In NE.  sec. 27, T. 30 N., R. 11 E., 2 miles above junction with North
Fork and 5 miles northeast of Barlow Pass, Snohomish County.

DRAINAGE AREA.—32.7 square miles (measured on topographic maps).

RECORDS AvAILABLE.—Qctober 1, 1917, to September 30, 1920.

Gage—~—Stevens continuous water-stage recorder on right bank; inspected by N. Aall
and B. L. Aall.

D1scHARGE MEASUREMENTS.—Made by wading or from cable 75 feet below gage.

CHANNEL AND cONTROL.—Bed composed of boulders and gravel. One channel at all
stages, principal control 100 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage, during year ending September 30, 1919,
from water-stage recorder, 6.3 feet at 1 a. m. December 14 (discharge, 3,000
second-feet); minimum stage, from recorder, 1.95 feet September 30 (discharge,
49 second-feet). ‘



o

Maximum stage, during year ending September 30, 1920, from recorder, 7.7 feet
at noon November 15 (discharge, 4,400 second-feet); minimum stage, from re-
corder, 1.86 feet at 7 p. m. October 20 (discharge, 35 second-feet; may have
been lower in December when recorder was not operating and stage-discharge
relation may have been affected by ice);

1918-1920: Maximum stage recorded, 9.1 feet at 1.30 a. m. December 29, 1917

. (discharge, 5,800 second-feet); minimum stage recorded on October 20, 1919,

TocE.—Stage-discharge relation not seriously affected by ice; open-channel rating
curve assumed applicable.

Diversions.—None.

ReguraTions.—None.

Accuracy.—Stage-discharge relation changed December 14, 1918, January 23 and No-
vember 15, 1919, during high water. Rating curves used prior to change on No-
vember 15, 1919, well defined below 1,500 second-feet; rating curve used after change
on Novembeér15, 1919, fairly well defined between 100 and 2,000 second-feet; curves
extended to extremely high stages by study of flood-peak discharge at all gaging
gtations on Sauk and Skagit rivers. Operation of water-stage recorder unsatis-
factory during year ending September 30, 1919; very good during following year.
Daily discharge ascertained for periods of actual gage-height record by applying
to rating table the daily mean gage height determined from recorder graph by
inspection or, for days of considerable variation in stage, by averaging results
obtained by applying mean gage heights for shorter intervals. =Except as noted
in footnote to table of daily discharge, flat estimates are results of percentage

comparison with records of near-by streams. Records excellent over periods

during which water-stage recorder was operating in October, 1918, to November

15, 1919; good January to September, 1920; poor for other periods, represented by

fiat estimates of discharge.

CooPERATION —Station maintained in cooperation mth American Nitrogen Prod- |

ucts Co.

Discharge measurements of South Fork of Sauk River near Barlow Pass, Wash., during
the years ending Sept. 30, 1919 and 1920. . !

PUGET SOUND BASINS,

bate | watens— | 0ot | B | pate | wesne— [,0g8 |2

1918, Feet. | Sec.ft. 1919. Feet. | Sec.ft,
QOct. 9| Leeand Twa. 2.26 112 || May Nicolai Aall............ 3.30 421
Nov. 6 2.78 225 Sept 19 Lasley Lee..covaenne... 2.27 105
Dec. 3 4.55 | 1,450 :

1919. J’uly i Nowton and Lee....... 3.08 284
Jan. 3 |..... £ 1) S 2.18 112 b2V 20 PRy [ MR 3.02 269

20 |..... L T N 2.86 261
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Daily discharge, in second-feet, of South Fork of Sauk River near Barlow Pass, Wash.,
Jfor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept,

q0| 130 130] 1| 8 600 | 435 305
40| 200} 12| 153 435 292 .
362 | 549
260 606
680 110
120 250
470
480 600 | 57
397 570
321 546
27 * 455
240 534 130
216 6% || 210
120 204 12| 402) 72
342 583
536 426
507 || 600 379 105
480 a2 98
388 455 85
121 337 765 470 76
630 | 445 72
1,140 402 v
) 397 || 150 78
530 o313 79
180 1,510 284 83
988 313 7
735 391 57
606 329 52
....... 570 .......| 277

14 |

=
=
*R
=
ot
2
)
Y
ot
&
=
&

39| 67| 168 216| 558 147| 108
37| 58| 152| 332| 505| 145 95
40| 65| 150 441| -d60| 137
46| 121| 181 435| 410| 147 74
41! 99| 251 38! 308| 163 68
40| o1| 44| 420| 435| 160 63
71| 538 452 | 163 57
76| e8| 464 452 452| 163 58
70| 65| as2| 3s2| 420] 12| 230
68| 315 3961 348 | 147| 1,340
42| & 365 303| 142] 1,230
s17| m2| 303[ 382 us| o2
10| 31| 538 137 1,80
288 | 101 600 || 380| 128] 92
201 | 101 324| 458 16| 635
160 87| 638] 558 W3] 420
135( 79 79| 430

72 .
65 ) 121 555 |24 1 402 83 761
60 116 83 255 M4 179 85 518
55 121 83 225 276 176 77 401
53 114 95 108 43 152 67 386
52 97 147 187 251 155 58 420
49 30 238 195 315 185 99 708
44 7 269 108 406 187 228 446
43 187 512 198 302 344
“ee 103 210 173 614 179 256 ‘303

Nore.—Discharge Nov. 30 to Dec. 4, 1918, ascertained from partial gage-height record and com; n,
with records of flow of near-by streams. Discharge Jan. 4-28, 1919, ascertained from approximate gage-
height record (gage-height graph contracted in Z%gard to time, but not in regard to stage, on account of
unsatisfactory o tion of recorder was expanded by comparison with records of near-by streams), Dis-
eharge, May and June 2-3, 1919, inmertpo ted. D%clmrge for other periods incinded by braces estimated
g& perc méa‘fg e(g)mpanson with records of flow of near-by streams. Braced figures show mean discharge for
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PUGET SOUND: BASINS.

Monthly discharge of South Fork of Sauk Rwer near Barlow Pass W‘mﬁ, fm'the .yéar&
ending Sept. 30, 1919 and 1920. :

{Drainage ares, 32.7 square miles.]

’ Dischsrge in second-fest.  Run4pff.
Month. Per e .
Maximum. | Minimum.| Mean. sl%tilara Inches. | Acre-feet.
e,
1918-19. :
373 1.4 13.14 22,900
238 7.28 8.12 14, 200
450 14.0 16.14 28,200
313 9.57 11.03 19,200
.126 3.85 4.01 7,000
136 4.16 4.80 8,360
3 1.5 1283 [+ 22,400
654 20.0 23.08 40,200
620 19.0 21.20 36, 900
517 15.8 18.22 31, 800
263 6.21 | 7.16 | 12,500 |
102 3.12 3.48 6,070 |
345 10.6 143.19 250, 000 L
70.0 2.14 2.47 4,300
480 14.7 16. 40 28, 600
201 8.90 10.28 17,900
431 13.2 15.22 26, 500
163 4,98 5.37 9, 380
134 4.10 4.73 8, 240
126 3.85 4.30 7, 500
201 8.90 10.26 17,900
A . 3 |
133 4.07 69 8,180 |
487 14,9 16.62 2,000 |
|
278 8.50 115.76 202, 000

BAKER RIVER BELOW ANDERSON CBEEK, NEAR CONCRETE, WASH.

Location.—In SE. 1 sec. 30, T. 37 N., R. 9 E., 350 feet below Anderson Creek, a
quarter of a mile above Baker River ranger station, and 11 miles above Concrete, |
in Whatcom County. [

DRAINAGE AREA.—184 square miles (measured on topographlc maps). { .

REcORDS AvArLABLE.—September 10, 1910, to September 30, 1920. !‘

Gage.—Stevens continuous water-stage recorder; installed September 24, 1915, on}
left bank; inspected by D. C. Gilman. Previous gages as follows: September
10 to November 19, 1910, vertical staff at trail bridge one-eighth mile abovei
Anderson, Creek '(readings reduced to datum of gage installed October 22, 1910,
by means.of relation curve); October 22, 1910, to September 4, 1913, vertical and
inclined staff gage on left bank, 30 feet above Ppresent gage; September 30, 1913,
to September 23, 1915, one mchned and two vertical sections at pracuca.lly the
same site as the gages prevmusly used but at different datum.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet above gage.

CrANNEL AND® cONTROL.—Bed composed of boulders:and gravel over bedrock; nof]
likely to shift except during extremely high water. Right bank high and rocky;
left bank fairly high, wooded, subject to overflow at about 11-foot stage. u

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage reeorder, 9.7 feet at 11 a. m. December 4 (discharge, 18,704
second-feet); minimum stage, from recorder, 2.63 feet January 14 and 15 (dlﬁ‘i
charge, 581 second-feet).

Maximum stage during year ending September 80, 1920, from recorder, 9.9 ]
feet at 1 p. m. November 15 (discharge, 19,600 second-feetj, mw.imum stage frong.
recorder; 1.21 feet on December 15-16 (dxschamge 219 second-feet). . e

1910-1920; Maximum stage recorded, 13.7 feet at 12.30 p. m. December 29, 191 L
(discharge, 36,800 second-feet); minimum stage occurred on December 15—16
1919. :
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IcE.—Stage-discharge relation not affected by ice.
Diversions.—None.
Reaeurarion.—None.
Accuracy.—Stage-discharge relation changed December 4, 1918, and November 15,

1919, during high water. Except for extremely low water, rating curves well
defined up to 10,000 second-feet. Operation of water-stage recorder fairly satis-
factory during year ending September 50, 1919, except as indicated in footnote
to table of daily discharge; very unsatisiactory during year ending September 30,
1920, owing to carelessness of observer. Daily discharge ascertained by applying
to rating table daily mean gage height determined from recorder graph by inspec-
tion or for a few days when range in stage was considerable, by averaging results
obtained by applying mean gage height for shorter intervals. Records for year
ending September 30, 1919, good except for periods represented by flat estimates
of discharge, for which they are fair; records for year ending September 30, 1920,
fair except for low stages and periods represented by flat estimates of discharge,
for which they are poor. :

CooPERATION.—Station maintaired in cooperation with United States Forest Service.

Discharge measurements of Baker River below Anderson Creek, near Concrete, Wash.,
during the years ending Sept. 30, 1919 and 1920. .

Gage | Dis- Gay Dis-
Date. Made by— ,hei;gt_ cmg&[ Date. Made by— | neight. | charge.
1918. Feet. | Secft. 1919, Feet. | Sec.ft,
Oct. 12 . 5.77 4,170 || Apr. 1 . 4.16 1,790
15 3.46 | 1,190 3 4.36 1 1,080
Nov. 29 2.85 694 || Sept. 20 3.32 972
30 3.20 928 20 3.28 9686
Dec. 2 3.54 1,170 21 3.23 982
3 449 | 2,070
5 6.39 | 5330 (| 1920,
6 543 | 3,200 || May 2 3.68| 1,300
7 4.74| 2,340 3 3.73| 1,450
T8 4.24| 1,80 || July 20 4.881 2,650
20 4.85| 2,660

Dail;;; discharge, in_second-feet, of Baker River below Anderson Creek, near Concrele,
Wash., for the years ending Sept. 30, 1919 and 1920.

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
912 | 1,040 1,760 | 2,770 | 2,130 | 2,700 | 2,400 | 1,430
242 [ oaa 1,880 |.2)520 | 2;290 | 3,180 |.2,240 | 1,
781 | 369 £ 990 X zigoo 36702080 | 1,17
749 | 342 2,040 | 1790°| 2,770 | 4,060 | 1,980 | 1,010
09| 794 2,460 | 1,610 | 3,260 | 4,280 | 1,950 | 1,000
676 | 736 980 | 1,610 | 3,110 2,080 | 942

g |1 690 ijmo 1,840 | 2,580 g’,uo 2130 | 980
% | 770 1,520 | 2180 | 2,480 | 3,040 [ 2,080 | 934
615 | 1,570 1,520 | 2,340 | 2,580 | 3,670 | 2,030 | 1,010
810 | 1,610 2520 | 2,120 | 2,200 | 4,280 | 2130 | 1,010
610 | 2 2,180 | 2,030 | 1,980 | 4,280} 2,240 | 1,250
810 | 1,210 1,790 | 1,840 | 1,930 | 3,870 | 2,180 | 2,130
610 | 1,050 ° 615 | 1,560 | 1,610 | 2,240 | 3,260 [ 1,880 | 1,610
591 11,610 | 2,400 | 3,860 | 1,700 | 1,480
610 2,520 | 2,520 | 5,060 | 1,840 | 1,380
664 2,770 | 2,400 { 5,360 | 2,180 | 1,380
1,640 2,340 | 2,400 | 3,960 | 2,340 | 1,250
3580 2030 | 2000 | 2,900 2200 | 1,130
2,840 2,460 | 4060 | 2,770 | 2130 | 1,
2,010 3,040 | 4,520 | 3,060 | 1,980 | 1,040
1,660 3,930 | 4,170 | 3,410 | 1,930 942
1 2,330 3860, [ 2,860 | 3480 [ 1700 | 972
3,650 3180 | 3,960 | 3,180 | 1,560 | 1,000
2,780 2770'| 5,410 | 2,840 | 1,560 | 1,170
2,180 7,340 | 3,580 | 2,640 | 1,610 | 1,170
12,930 2,300 | 3,700 | 2,080 11,520 | 1,080
1,560 €360 | 3,410 |2/ 180 | T'380 | ' 855
1,480 5360 | 3,040 | 2460 { 1,250 | 708
1,480 3,060 | 2,580 | 2,640 | 1,300 | 659
1,250 30401 2340 | 2460 | 1,380 | 664
1 140 Z400)... 12340 | 560 |.......
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Daily discharge, in second-feet, of Baker River below Anderson C're_ei:, neér Coné;eté,
Wash., for the years ending Sept. 30, 1919 and 1980—Continued.

Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

72| 90| 300 605 | 820 {1,460 | 1,640 | 5,160 | 1,840 | 1,230
628 | 808 as8 605 | 704 | 1,460 | 2/210 | 4,800 | 1,840 | 1,230
| B B el B B e i i) e
202 i 605 | 54| 1,50 | 3,180 | 3,880 | L, 1150
2| fionl ) mimae amizue) b
250 11,000 | 2210 | 676 | 794 (3,270 | 3,270 | 4,170 | 2,260 | 998
253 1700 | 827 8143002820 | 4170 | 2210] 998
246 1,540 | 875| 794 | 2620|2820 | 3,070 | 2,100 | 1,570
20 U350 | 1,300 | a8 | 10i0 | 2,560 | nam0 | 2040 | 7.3
222 1180 | 3 1,010 | 2040 | 3,040 | 2,690 | 2,100 | 5,550
230 1,100 {2160 | 942 | 2040 | 3,850 | 3,350 | 1,900 | 7,120
220 1,030 | 1,590 | 8962100 | 43580 | 3,520 | 1,890 | 5,030
990 | 1,280 [ 861 | 2,160 { 3,600 | 3,780 | 1,740 | 3,800
966 | 1,070 | 820 | 3,400 | 3,690 | 3,600 | L5640 | 2,660
942 | 7986 | 801 | 2,820 { 3,430 | 3,350 | 1,230 | 2,620
882 | 966 | 9901|2210 | 2960 | 3,110 | 1,150 | 1,890
800 . 827 896 | 990 | 1,800 | 2,820 | 2,760 | 1,320 | 3,330
782 | 1,060 | 903 | 1,790 | 3,350 | 2,380 | 1,500 | 5,990
751 | 1,010 | 854 | 1,540 | 3,780 | 2,160 { 1,590 | 5,660
(3 500 | 721 | 974 | 827 | 1,460 | 2,890 | 2,040 | 1,540 | 3,700
g | i b e e v g

\ ) Yy y 'y W &
671 | 889 |1,280 { 1,190 | 2,100 | 1,840 | 1,150 | 2,430

e ¢l

671 | 834 1,690 | 1,460 | 2,520 | 1,990 | 1,480 | 3,690
638 | 801 1,500 | 3,600 | 2,210 | 1,840 | 2,820
616 | 840 |}1,800 | 1,410 | 4,250 | 2,380 | 2,000 | 2320
....... 1,020 1,280 | 5,030 { 2,210 | 1,690 | 2,100
....... 889 [.......| 1,360 |..%....| 1,940 | ;320 |.......

Note.—Recorder not in operation Oct. 1-6, Nov, 5-9 and 26, 1918, Jan. 31, Feb. 1, 16, and 25-27, Mar,
1-12, and Dec. 16-31, 1019, and Jan. 1 to Feb. 6, Feb, 12-14, and Agr. 28-30, 1 Flat estimates of dis-
charge ot tained from comgg._ri.son with records of flow of Sauk and Upper Skagit rivers; discharge Nov. 26,
1918, Jan. 31, Feb. 1i 16, 25-27, 1919, and Feb. 12-14, 1920, interpolated. Braced figures show mean dis-

charge for periods included.

Monthly discharge of Baker River below Anderson Creek, near Concrete, Wash., fbr the
_years ending Sept. 30, 1919 and 1920. :

[Drainage area, 184 square railes.]

Discharge in second-feet. Run-off.
Month. Por
Maximum.| Minimum.| Mean. sgt;?m Inches. | Acre-feet.
L]
1918-19.
9,320 920 2,360 12.8 14.76 145, 000
2,640 706 1,430 7.7 8.67 85,100
14, 800 781 2,410 13.1 15.10 148, 000
3,650 591 1,370 7.46 8.59 84, 200
2,400 642 7 5.31 5.53 4,300
1,700 |oeeernrnen.- 790 4.29 4.95 48,600
2 940 1,130 1,960 10.7 11,04 117, 000
9, 350 1,810 3,100 16.8 19.37 191, 000
4,520 1,930 2,910 15,8 17.63 173, 000
5,360 2,080 3,350 18,2 20.98 206, 000
2, 400 1,250 1,890 | %10.3 11,87 116, 000
2,130 659 1,130 8.14 8.85 67, 200
14, 800 591 1,980 10.8 146.24 1, 440, 000
603 3.28 3.78 I 37,100/
2,650 14.4 16. 158, 000!
2,000 | 1.4 13.14 129,
2,290 12.4 14.30 141,
1,370 7.45 8.04 78,
980 5.33 8.14 60,
998 5.42 6.05 59,
1,910 10.4 .98 | - 117,
3,160 17.2 19.19
3,170 17.2 X
1,740 9.46 10.91 07,
3,030 16.5 18.41 80,
2,000 10,9 147.58 1, 450,

5
—__ |5lseuseseesss
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UPPER COLUMBIA RIVER BASIN.

MAIN STREAM.
COLUMEIA RIVER AT TRAIL, B. C.

Location.—At highway bridge at Trail, 15 miles above international boundary and
mouth of Clark Fork, or Pend Oreille River, and 18 miles below mouth of Koo-
tenai River.*

DRrAINAGE AREA.—34,000 square miles (measured by Dominion Water Power Branch).

Recorps aAvamaBLe.—April 18, 1913, to September 30, 1920.

Gaae.—Chain gage installed on bridge in June, 1913; read by C. A. Broderick.

Di1scHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel straight for a quarter of a mile above and below
gage. Riffle control below gage; apparently permanent.

ExTrEMES OF DIWCHARGE.—Maximum daily mean stage recorded during year end-
ing September 30, 1919, 34.4 feet June 29-30 (discharge, 229,000 second-feet);

" minimum_ daily mean stage recorded, 8.2 feet January 19 (discharge, 13,000
second-feet).

Maximum daily mean stage recorded during year ending September 30, 1920,
37.4 feet July 19 and 20 (discharge, 263,000 second-feet); minimum daily mean
stage recorded, 7.75 feet March 11-14 (discharge, 11,000 second-feet).

1913-1920: Maximum stage recorded, 41.6 feet June 14-15, 1918 (discharge,
312,000 second-feet); minimum stage recorded, 7.40 feet March 28, 1917 (dis-
charge, 9,600 second-feet). ,

Ice.—Stage-discharge relation not affected by ice.

Diversions.—A small amount of water is diverted above the statlon

REecunATION.—None. : Coor

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
and fairly well defined above 150,000 second-feet. Gage read twice daily to
hundredths. Daily discharge ascertained by applying daily mean gage height
_to rating table.

CooreraTION.—Complete record furnished by Dominion Water Power Branch, De-
partment of the Interior, Canada.

Discharge measurements of Columbia River at Trail, B. C., during the years ending Sept.
80, 1919 and 1920

[Made by engineer of Dominion Water Power Branch.]

Gage Dis- Gage Dis- Gage | Dis-
Date. hei[;{)t. charge. Date. height. | charge. Date. heiﬁgit. charge
1918. Feet, | Sec-ft. 1919, Feet Sec.-ft. 1920. . Feet. | Secft.
Oct. 13......... 15.52 | 52,900 | July28......... 147,000 I 630.....nn.. 3. 74 195,000
Oct. 7 monunnnn. 13 50 43,300 v27. ...l 251, 000
1919. Sept 24, . ...... 18 18 76,300
Feb.5..c....... 10.25 } 23,200 1920.
Mar, 25, .eennnn 8.88 16 000 {| Mar.2.......... 7.90 | 13,200
Apr.22......... 13.00 37 500 || May 26......... 22.21 117 000
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Daily discharge, in second-fegt, (g Columbia River at Trail, B. C., for the years ending
ept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. Maz June. | July. | Ang. | Sept.

42,200 24,700] 24, 19,000| 64,800/208, 138,000| 96,000
4, 24, 100| 24, 20,500{ 68, 4001207, 137,000 94,000
41,000 23,600| 23, 22, 000| 71, 300208, 136,000 92,000
40, 400) 23,100| 23, 23, 100| ‘74, 400{208, 135,000] 90, 400
39, 22,000 23, 23,600| 76, 800/201, 134,000 88, 800
39,200 21,500 23, 24,700] 78, 400199, 133,000 88, 400
38, 300 20, 500( 23, 25,200 79,200/196, 132,000] 84,800
37, 20, 000| 22, 26, 100| 80, 000193, 131,000| 83,200
36,900 19, 200 22, 26,900 80, 000[188, 000195, 000{130, 000' 80, 800
36,300 18,500{ 22, 27,400| 80, 500{185, 000190, 000{129, 000| 79, 200
35, 700 18,000( 22, 28,500| 81,600/183,000(187,000(128, 000| 77, 600
35, 700) 17,000{ 21, 29,500( 82,000(179, 000|185, 000(127,000| 76, 000
35, 100 16,500, 21, 20, 500| 83, 200(176, 000|134, 000(1267000] 74, 400
34) 500) 15,700] 21, 30,100 125,000 73,600
34, 500 15,000| 21, 30,800 123,000 72,000
34,000 {25 8001 14 500| 20, 31,700+ 119, 000, 70,600
34, 000) 13,500 20, 39, 118, 000| 89, 100
33,% 13,000 20, 33,460| 89, 115,C00| 67,800
32, 13,500| 20, 34, 000(115, 000| 66,900
32,300 15,000} 20, 35,400] 95, 113,000/ 65,500
31,700 16,200 19, 500 38,300(103, 0001179, 0001168, 000|112, 000| 64, 100
31, 200 18,000/ 19, 500 38, 000{110, 000139, 000[165, 000|110, 000| 62,700
30,600 20,000| 19, 500 32, 800{119, 000200, 000|162, 000(109, 000] 62,000 :
30,300 21,500 19, 42, 800(129, 000[210, 000{159, 000/109, 600| 60, 500 _
30, 100) 23,100| 18,700 45, 9001140, 000[218, 000{156, 000107, 000| 59, 100 :
29,500 24, 400| 18,700 48,400(151, 000[223, 000|152, 000(105,000| 58, 400
29, 500| 25,200 18, 500 51,700{162, 000227, 000|149, 000/104, 000, 57,000 +
29,000 25,800( 18,000 176,000(228, 000{146, 000(103, 000 55, 700
28, 500 25,200]..."... 188, 000{229, 000|143, 000101, 000| 54’700
28,500 25,200(-... . 229, 000/141, 000, 99, ¥
....... 24,700). ... 1. "..-[139,000] 97,600]... ...
25,600| 18,000] 16, 600] 14,200 198, 000(199, 000] 90, 800
25,300| 17,700] 16, 600| 14, 200 210, 000194, 000| 88 000
25,000| 17,500 16, 600] 14, 200 220, 600/159, 000 85,
24,700| 17,200} 16,700 14, 200) 226, 000/184, 000| 82, 000
24, 500| 16,900 16, 800| 1'4, 200 000,232, 0C0'178, 000] 79, 2.0
24,200 16,700 16, 500| 14,370 104, 000(235, 000/173, 000 76, 0C0
23, 800| 16,400] 16, 20| 14, 200) 937, 000|166, 000 73, 200
23,600| 16,000] 15,900] 14, 200 238, 0001166, 000| 70,
23, 400| 15,800 15, 600| 14, 200 240, 000/162, ) -
23, 100| 15,500| 15,300] 14,100 243, 000(158, 000,

900

500

200)

000

600
22,900| 15,300| 15,000| 13,900 13,600| 55, 700112, 000{248, 000(156, .
22 500( 15,000) 14,900| 13,800| 11,000| 13,800 62, 100]125,000{251, 000|154, 000} &Y, 506 '
22,200| 14,700/ 14,800| 13,800 14, 400/ 69, 400(139; 000(254, 000(152,
22,000| 14, 500| 14, 800| 13,600| 11,000| 14,000] 78, 800135, 000(257, 00(149, 000| 50, 400
21,800| 14,300| 14, 900| 13,600 14,200| 86, 800{141, 000{260, 000,147, 000{ 60,200
21,600| 14,200 14,900| 13, 500 14,300/ 91, 600{147, 000{261, 000{145, 000| 61, 600
21,300| 14, 400| 15,000| 13, 300 14, 800| 94, 400(153) 000(262, 000143, 000| 64, 100 ’
21,100{ 14,300| 15,000 13,200 15, 000/101, 000{159, 000/262, 000/142, 000| 59, 800
2w L 1w e i o it e 0

'y 'y 9, 'y /] 'y > s /] y

|

20, 300| 14,700( 14,900 12, 600 16, 200(104, 000 177, 000(262, 000 131, 000{ 73,600
20,000 15,000! 14,800{ 12, 600 16, 600(106, 000 134, 000{259; 000 125,000{ 73, 600
19,700 15,300| 14,800 12,400 17, 200(107, 000 189, 000|254, 000 120,000{ 73, 200
i I e 1 T i e 20

’ ¢ ] ¢ ¢l ¢l td el "y ¢l

- e

19,300 15,900| 14,400| 12,220) 18, 500104, 000 193,0m237,000!1m,' 73, 600
19,100 16,100{ 14, 400] 12, 000, 19, 000104, 000 190, 000(228; 000,107, 000 73, 400
18,800, 16, 200| 14,400| 12,000 19, 700(102, 000 188, 000|220, 000'104, 000 72, 800
18,500 16,300| 14, 400| 11,900 20, 400(101, 000 186, 000|212, 000 102, 71,600
18300, 16,500 14,4001... 0. 21,000| 99, 700 189, 000207, 000| 97, 200{ 70,200
essves| 16,500] 14,300(..0. .| 13,000]...... 2700 .. ... 203,000 94, 400|.......
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Monthly discharge of Columbia River at Tﬂ‘:‘fil, B. C., for the years ending Sept. 80, 1919
, and 1920. ) )

[Drainage area, 34,000 square miles.]

Discharge in second-feet. Run-off.
L]

Month. Per
Maximum. | Minimom. | Mean. sg;lare Inches. | Acre-feet.

e.

1918-19.

1.58 1.82 | 3,300,000
1.01 113 | 2,050,000
.76 .88 | 1,590,000
.59 .68 | 1,220,000
.82 .85 | 1,170,000
.48 .55 906, 000
1.01 1.13 | 2,050,000
315 3.63 | 8,580,000
5.74 6.40 | 11,600,000
5.27 6.08 | 11,000,000
3.50 4.04 | 7,320,000
2.13 2.38 | 4,310,000
2.15 20.37 | 53,200,000
50,600 1.02 1.18 2,130,000
25,600 .64 1| 1,300,000
18,000 14,200 | 15,700 .46 .53 965, 000
16, 800 14,300 | 15,200 45 .52 935, 000
14,300 11,90 | 13,300 39 .42 765,000
13,000 11,000 | 11,700 34 .39 719, 000
21,000 13,000 | 15,400 .45 .50 916, 000
107, 000 21,500 | 74,100 2.18 2.51 | 4,560,000
193,000 98,000 | 146,000 4.29 4.79 8,690,000
263,000 198,000 | 240, 7.06 8,14 | 14,800,000
199, 000 94,400 | 144,000 4.23 4.88 | 8 850,000
90, 800 50,400 | 71,300 2.10 2.34 | 4,240,000
263,000 11,000 | 66,900 1.97 26.91 | 48,900,000

. . COLUMBIA RIVER AT VERNITA, WASH. R

LocarioN.—In sec. 11, T. 13 N., R. 24 E., at Richmond ferry, half a mile north of
Vernita and 6 miles below Priest Rapids, in Benton County. )

DRAINAGE AREA.—95,500 square miles. Areas in United States measured on topo-
graphic maps and on maps issued by United States Geological Survey on scale
1:500,000. Areas in British Columbia measured on Department of the Interior
Railway Belt maps, scale 1:500,000; Department of Mines, West Kootenay sheet,
scale 1:253,440; and Department of Lands map, scale 1:1,125,000.

Recorps AVAILABLE.—Flood heights only, at Wenatchee, 1894 to 1903; continuous
gage-height record at Wenatchee, April 18, 1904, to December 31, 1916; at Beverly
January 1-13, 1917; at Vernita, January 14, 1917, to September 30, 1920; daily
discharge ascertained from May I, 1913, to September 30, 1920. Gage-height
record at Wenatchee published by United States Weather Bureau. :

Gaae.—Since March 25, 1918, vertical staff gage in eight sections, on right bank at
ferry;read byJ. P. Richmond. Prior to January 1, 1916, staff gage, one inclined
and six vertical sections reading from 0 to 64 feet, on right bank about a mile above
highway bridge at Wenatchee; zero of gage 583 feet above sea level. January 1
to December 31, 1916, vertical staff reading from —2 to 61 feet on pier of highway
bridge at Wenatchee; zero of gage 579.30 feet above sea level. January 1-183,
1917, vertical staff on pier of Chicago, Milwaukee & St. Paul Railway bridge at
Beverly, supplemented by temporary low-water vertical section on left bank at
samé location. January 14 to July 11, 1917, vertical staff in four sections on left
bank at ferry at Vernita. July 12 to October 25, 1917, temporary vertical staff in
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8ix sections at present site on right bank. October 25, 1917, to March 24, 1918,
five sections of present gage. All gage readings at Vernita refer to same datum,
388.7 feet above sea level. Gages at Wenatchee read by Weather Bureau ob-

servers.
DiscrARGE MEASUREMENTS.—Made from standard gaging car on ferry cable at Vernita

or, when ice conditions aré severe, from railroad bridge at Beverly. -

CHANNEL AND coNTROL.—Bed composed of gravel and boulders. High-water con-
trol, Coyote Rapids 6 or 7 miles below gage; low-water control, riffle noticeable at
low stages about three-fourths mile below gage; apparently permanent,
ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 26.4 feet on June 1 and 2 (discharge, 368,000 second-feet); minimum
discharge, 32,600 second-feet (current-meter measurement) January 10, when
stage-discharge relation was affected by ice,

Maximum stage recorded during year ending September 30, 1920, 26 feet
July 15-18 (discharge, 359,000 second-feet); minimum discharge, 23,900 second<
feet (current-meter measurement) December 14, when stage-discharge relaticn
was affected by ice.

1913-1920: Maximum stage recorded, 45.7 feet at Wenatchee, June 15 and 186,
1913 (discharge, 528,000 second-feet); minimum discharge, 23,900 second-feet.
(current-meter measurements) January 31, 1917, and December 14, 1919, when
stage-discharge relation was affected by ice.

Maximum stage recorded at Wenatchee by United States Weather Bureau and
Great Northern Railway Co., 58.0 feet June 7, 1894 (discharge estimated, by ex-
tending rating curve, at 710, 000 second- feet)

Ice.—Btage-discharge relation affected by ice except during m11d winters. Flow
estimated from gage-height record, dlscharge measurements, observer’s notes,
and weather records.

Diversions.—Some water diverted for irrigation.

ReeuraTiON.—None.
Accuracy.—Stage-discharge relation permanent; affected by icé January 9-17, 1919,

and December 9, 1919, to March 11, 1920. Rating curves well defined, curve
used after September 30, 1919, drawn so as to average all measurements better and
differs slightly from curve previously used below 66,000 second-feet. Gage read

twice daily to hundredths.

gage-height to rating table.

Daily discharge ascertained by applying mean daily
Records excellent except for period when stage-
discharge relation was affected by ice.

CooreraTroN.—Maintained in cooperation with Washington Irrigation & Develop-
ment Co.

Discharge measurements of Columbia River at Vernita, Wash., during the years ending

Sept. 30, 1919 and 1920.

‘ Gage | Dis- Gage | D
Date. Made by— - haigxt. charge, | Date- Made by— lmtgxt. charge.
1918. Feet. | Sec-ft.
Nov. 7-8| D. 7. F. Calkins........ 4.97 | 56,500
1919.
Jan. 9-10| R. B. Kilgore.......... ¢1.97 | 32,600
28 ceeen 4.92 | 56,900
30 5.33 | 60,900
Feb. 20 3.61 | 48,200
Mar. 6 2.85 | 42,900

e Stage-discharge relation affected by ice.




SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A,

106

Daily dideharge, in second-feet, of Columb

ita, Wash., for the years gnding

ver at Vern

ia Ri
Sept.. 30, 1919. and.1920.
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Mont.hly discharge of Columbw River.at Vernita, Wash., for the years mdmg Sept 30,
1919 and 1920

{Drainage area, 95,500 square miles.}

Discharge in second-fest. Run-off,
Month. , Per ,
Maximum, | Minisium. | Mean, sgnuwe Inches, | Acre-foet..
€.
1918-19. :

63,000 | 73,200 | 0.768 0.88 | 4,500,000
45,100 { 53,700 562 .63 3,200,000
41,300 45,100 472 .54 3, 770,000
............ , 700 426 491 2,500,000
41,000 | 50,700 .531 .55 | 2,820,000
88,800 | 49,100 <488 .56 | 2,830,000
58,200 , 600 1.01 113 | 5,750,000
164,000 | 221,000 2.31 2.66 | 13,600,000
208, 000 ,% 3.5 3.92 | 19,900,000
188,000 | 261, 2.73 3.15 | 16, 000,%

120,000 | 154,000 1.62 1.86 | 9,470,
69,700 , 200 1.08 | 5,490,000
............ 123,000 1.29 17.45 | 88,800,000
37,500 | 49,700 . 520 .60 | 3,080,000
33,900 , 400 .381 .43 | 2,170,000
23,900 28,100 204 .34 1, 730, 000
............ 5 500 . 288 .83 | 1,690,000
............ 31,100 .328 .35 1,790,000,
27,200 | 32,100 .336 .39 1,970, 000
33,900 | 44,400 .465 .62 2,640,000
64,600 | 146,000 1.58 1,76 8,980,000
194, 000 3 2.685 2,96 | 15,100,000
282,000 | 338,000 3.5¢4 4.08 , 800, 000
128,000 | 192,000 2.01 2.82 | 11,800,000
91,100 , 500 1.04 1.16 | 5,920,000
23,900 | 107,000 1.12 15:24 | 177,600,000

KOOTENAI RIVER BASIN.
KOOTENAI RIVER AT LIBBY, MONT.

Locatton.—In sec. 3, T. 30 N., R. 81 W., at highway bridge opposite Great Northern
Railway station at Libby, Lincoln County.

DRAINAGE AREA.—11,000 square miles.

REeeorDs AvAILABLE.—October 13, 1910, to September 30, 1919.

Gage.~—Chain gage on left span of highway bridge; prior to completion of bridge a
temporary staff gage fastened to an old stump on the right bank at lower side of
bridge. In February, 1913, gage datum lowered 2 feet; all readings pricr to
change reduced to new datum.

DiscHARGE MEASUREMENTS.—Made from highway bridge; prior to erection of bridge,
from ferry cable.

CHANNEL AND CONTROL.—Channel broken by two piers. Bed of stream composed of
small rocks; probably permanent; current fairly swift and uniformly distributed.

EXTREMES OF DISCHARGE,—Maximum stage reported during year ending September
30, 1919, 14.58 feet at 9.05 a. m. May 29 (discharge, 80,000 second-feet); minimum
stage, 1.80 feet February 27 (discharge, 2,160 second-feet).

1910-1919: Maximum stage, 19.17 feet June 21, 1916 (discharge, 130,000 second-
feet); minimum stage, 1.4 feet February 7, 1914 (discharge, 1,480 second-feet,
revised).

Ice.—Stage-discharge relation shghtly affected by ice; open-channel rating used
throughout the winter.

DiversioNs.—None of mportance

104341—23—wsp 512——8
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ACCURACY.—Sta.ge-discharge relation permanent except for slight ice effect during
winter. Rating curve well defined between 3,400 and 25,000 second-feet and
fairly well above 25,000 second-feet. Gage read twice daily to hundredths April
to July and once daily to hundredths during remainder of year. - Records good
for open-channel flow; fair for winter when there may have been slight ice effect

on stage-discharge relation.

€ooreraTION.—Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by W. A. Lamb:
March 24, 1919: Gage height, 2.70 feet; discharge, 3,800 second-feet.

Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending
Sept. 30, 1919.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June | July, | Aug. | Sept.

5, 4,560 | 2,580 | 6,340 | 28,000 | 56,100 | 28,700 | 11,300 | 7,300

5, 3,900 [ 2,720 | 6,910 | 25,500 | 43,200 | 26,600 | 11,700 | 7,530

5 4430 | 2/850 | 7,200 | 23,000 | 36,700 g,ooo 12,200 | 8500

5 3,920 | 2,990 | 7,600 | 20,500 | 33,800 | 23,000 | 12)600 | 8,370

5, 3,460 | 3,120 | 8,920 | 18,100 | 34,300 | 22,400 | 12,800 | 7,690

5, 3,900 | 3,660 | 9,390 | 16,300 | 37,200 | 22,400 | 14,200 | 7,260

5, 3)600 | 3,550 | 8,710 | 15,200 | 41,100 | 22/400 | 16,800 | 7,200

5 -13,690| 3,490 | 8,000 | 14,500 | 40,700 | 22,200 | 15,400 | 7,300

4 113700 | 3,430 | 7,660 | 14,300 | 36,000 | 19,500 | 14,100 | 7,100

4 3,710 | 3,370 | 7,820 | 14,700 | 33,600 | 18,600 | 12,000 | 6,590

5,430 | 4, 3,830 | 3,510 | 8,500 | 15,700 | 32,200 | 18,800 | 12,600 | 6,470

1220000000 5520 | 5, 3,600 | 3,420 | 8,960 | 16,000 | 30,000 | 19,800 | 12,000 | 8,220

13. -1 6,000 |5, 3,600 | 3,370 | 8,470 | 16,300 | 27,400 | 20,000 | 11,300 | 6,030

4, 3,850 | 3,250 | 8,130 | 15,600 | 27,000 | 10,500 | 10,700 | 6,160

4 g 3,530 | 3,220 | 7,820 | 15,600 | 28,600 | 18 10,300 | 6,160

5,170 | 5, 3,510 | 3,190 | 7,460 | 17,200 | 30,600 | 18,1001 9,950 | 6,190

5,400 | 4,770 3,600 | 3,160 | 7,300.| 19,500 | 31,400 | 17,700 | 9,500 | 6,030

5,080 | 4,430 3,760 | 3,350 | 8,330 | 22600 | 33,800 | 18,200 | 9,170 | 6,030

4,860 | 4,120 3,570 | 3,480 | 10,100 | 24,400 | 35,300 | 18,200 | 9,170 | 6,030

4750 | 3, 3,370 | 3,900 | 11,800 | 30,500 | 30,700 | 16,100 | 9,100 | 5,850

4,610 | 3,830 3,330 | 3,760 | 12,400 | 40,900 | 42,700 | 14,400 { 9,210 | 5,760

4,480 | 3,140 3,290 | 3,730 | 12,400 | 52,600 | 48,700 | 13,500 | 9,170 | 5,670

4,320 | 2,880 1120840 | 3,830 | 12500 | 62,800 | 51,000 | 13,100 | 8,990 | 5,640

4,140 | 3,200 |'9, 2,400 | 3,950 | 12,900 | 71,400 | 49,600 | 18,500 | 8850 5,%)
3,440 | 3,110 | 9,210 | 20320 | 4,120 | 14,000 | 67,900 | 53,600 | 13,100 | 8500 | 5,

3,120 | 3,020 | 8,740 | 2,240 | 4,120 | 17,600 | 64,900 | 39,800 | 13,100 | 8,230 | 5,250

3,220 | 2,920 | 6,280 | 2,160 | 4,040 | 21,100 | 65,300 | 87,500 | 13,200 | 8,030 [ 5,140 -

3,080 | 3,290 | 5,580 | 2,450 | 4,020 72,300 | 38,200 | 12,800 | 7,800 | 5,200

3,040 | 4,140 | 5 340 4,200 | 28,800 | 70,800 | 36,200 | 12,200 | 7,820 | 5,250

3,370 | 3,600 | 5,110 |-...0 | 4720 | 30,400-| 78,300 | 32,300 | 11,400 | 7,760 | 5,170

....... 4370 | 4 5,490 |........[ 87,600 |...0....| 11,200 | 7,630 |.......

' Nore.~Discharge interpolated for following days when g;ge was not read: Oct. 8, 27, Dec. 1, 15, 25, Jan.

1, Feb. 9. 23, 25, 26, Mar. 1-4, 8, 9, 16, July 6, Sept. 21 and

Monthly discharge of Kootenat River at Libby, Mont., for the year ending Sept. 80, 1919.

i -feet. T
Discharge in second-f R
Month, - in:scre-
Maximum. | Minimum. | Mean. Test.

8,470 5,430 | 6,350 390, 000
5,670 3,040 | 4,660 277, 000
5,050 2,8%0 | 3,900 240, 000
4 560 2,160 3,430 100, 000
5,490 2,580 3,600 221, 000
30, 400 6,340 | 11,800 702, 000
79, 800 14,300 | 35,700 | 2,200,000
56,100 27, 000 37,600 2,240, 0800
28,700 10200 | 17,900 1,100,000
16, 800 7,630 | 10,600 652, 000
0500 |- 5,140 | 6,330 377,000
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MOYIE RIVER AT SNYDER, IDAHO. ‘

Locartion.—In sec. 23, T. 64 N., R. 2 E. Boise meridian, at Snyder ranger station, 8
quapter of a mile west of Snyder station on Spokane International Railway, Bon-
ner County, 3% miles below Round Prairie and 12 miles above mouth.

DRAINAGE AREA.—T717 square miles (area in United States measured on map:issued

" by United States Geological Survey on scale 1: 250,000; area in British Colum-
bia measured on Cranbrook sheet, British Columbia map).

REcoRDS AvarvaBLE.—February 21, 1912, to September 30, 1916, and March 1, 1919,
to September 30, 1920, at present site; March 10, 1911, to February 20, 1912 at
railway bridge 1 mlle downstream.

GaceE—Vertical and inclined staff installed October 21, 1919, on left bank 150
feet west of Snyder ranger station; read by W. O. Blackman. March 10, 1911,
to February 20, 1912, vertical staff on left abutment of railway bridge 1 mile
below present gage; February 21, 1912, to October 20, 1919, vertical and inclined
staff 35 feet below present gage and at same datum, :

Discaarer MEASUREMENTS.—Made by wading or from cable near gage. High-water
measurements formerly made from highway bridge a quarter of a mile down-
stream.

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; gradient
steep. Channel straight above and below gage. Banks high and not subject to
overflow. Riffle control 500 feat below gage; shifting at high stages.

ExTREMES oF DISCHARGE.—Maximum stage recorded during period March 1, 1919,
to September 30, 1920, 9.0 feet May 23, 1919 (discharge, 7,230 second-feet); mini-
mum stage recorded, 2.80 feet October 25-26, 1919 (discharge, 56 second-feet),
Discharge may have been lower in December, 1919, when stage-discharge relation

~ was affected by ice. N
1911-1916; 1919-1920: Maximum stage recorded, 11 feet at 4 p. m. June 19,
1916 (discharge, 10, 800 second-feet); minimum stage recorded October 25—26
1919. -

Ice. —Stage~dlscharge relation seriously affected by 1ce, flow estimated from ob-
server’s notes and weather records.

Accuracy.—Stage-discharge relation changed May 23, 1919, and May 18, 1920; was
affected by ice December 1-27, 1919, January 1-17, and 20-31, and February
1-13, 15-19, and 21-26, 1820. Rating curve used prior to May 23, 1919, well de-
fined between 200 and 3,000 second-feet; curve used May 23, 1919, to May 17,
1920, well defined up to 3,000 second feet, and curve used subsequent to May 17,
1920, well defined between 100 and 3,000 second-feet. Gage read to hundredths
once daily until June 30, 1919, after which it was read twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table. Records
poor for periods of ice effect, and July 14 to August 2, 1919, and March 7-20,

" 1920, when gage was not read; otherwise records are good.

CoorERATION.—Gage-height record furnished by the United States Forest Service.

Discharge measurements of, Moyie River at Snyder, Idaho, during the years ending Sept.
30, 1919 and 1920.

Ga, Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— . height. | charge:
1919. Feet. | Secft. 1920. Feet. Sec.-{t.
Sept. 3 | Parker and Pnulsen .. 302 100 June 1| John McCombs-........ 5851 1,720
Oct. 22 | John McCombs, 2.9 86.8 2 do.... .| 5.28%1 1,
Aug. 17 |.o... do 3.12 149
1920. 17 |..... .do, .. 3.12 148
Apr. 29 |..... L 4.64 | 1,040 Sept. 26 | D. J. F. Caikins........| 3.48 275
30 |..... ;O 4.58 | 1,010
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Daily discharge, in second-feet, of Moyie River at Snyder, Idaho, for the years ending Sept.
80, 1919 and 1920. ‘

Day. Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919,
191 558 | 4,150 | 3,960 930 233 103
191 622 | 3,910 | 3,510 850 216 117
191 688 | 3,680 | 3,230 780 168 103
191 688 | 3,450 | 3,090 7no 198 103
191 | 950 | 3,320 (3,230 | 670 198 103
191 { 1,200 | 3,180 | 3,230 640 198 103
191 | 1,480 | 3,040 | 3,230 840 198 103
191 | 1,450 | 2,910 | 2,950 6840 198 103
191 | 1,420 ) 2,780 | 2,050 | 640 164 103
191 | 1,390 | 2,640 | 2,440 570 164 103
191 | 1,350 | 2,500 | 2,440 570 164 103
191 | 1,320 | 2,370 | 2,440 570 164 103
1 1,290 | 2,250 | 2,440 570 164 1
191 | 1,290 | 2,250 | 2,440 552 131 103
101 | 1,200 | 2,630 | 2,320 534 131 103
101 | 1,120 | 3,170 | 2,440 | 17| 131 103
101 | 1,200 | 3,170 | 2,440 | 499 | 131 8L
191 ] 1,900 | 3,170 | 2,320 481 131 81
191 | 2,370 | 3,750 | 2,200 464 131 i1 18
228 | 2,760 | 4,680 | 2,200 446 131 81
228 | 2,370 | 5,530 | 2,440 428 103 81
228 | 2,250 | 6,380 | 2,200 410 103 81
265 { 2,250 | 7,230 | 1,970 103 81
310 | 2,270 | 6,690 | 1,860 | 375 | 108 81
6,510 | 1,750 357 103
6,510 | 1,550 340 103 81
6,690 ( 1,450 322 18 81
7,050 | 1,360 | 304 | 103
6,260 [ 1,360 | 286 | 103 81
5,460 | 1,180 269 92 81
4,780 [..°....] 25l 8L |ereeens
860 | 1,650 | 1,650 252 118
815 | 1,650 | 1,550 | 235 116
815 | 1,650 | 1,550 | 232 116
780 | 1,870 | 1,450 216 114
815 | 2,080 | 1,360 | 209 112
930 | 2,440 | 1,180 | - 202 1
1,180 | 2,560 | 1,140 | 192 110
1,750 | 2,050 | 1,050 | 188 | 110
2,320 | 3,370 | 1,050 | 185 105
2,950 | 8,230 970 182 114
3,230 | 3,230 930 185 122
3,000 | 3,230 | 930 |- 188 137
3,510 [ 3,250 | 815| 175 164
3,300 | 3,370 780 | - 164 200
3,000 | 3,510 | 745 | 158 | 224
3,230 | 3,660 670 153 . 224
3,810 | 3,510 605 147 224
4,120 | 3,510 | 1805 | 142} © 224
3,510 | 3,510. 570 139 220
3,000 | 2,950 | 8| 137 20 4
2,050 | 2,950 | 505 134 239
2,650 | 2,950 474 132 256
2,690 | 2,820 418 130 27
2,450 | 2,690 416 127 2.7
2,210 {.2,200 360 125 2m
1,970 {1,070 | 334 | 122 277
1,970 | 1,860 (- 329 | 122 282
1,970 | 1,650 315 127 310
1,970 | 1,650 127 305
1,860 | 1,550 | 282 | 132 282
.............. 1,750 [..0....] 269 1223 )......

Nore.—Gage not read Mar. 30-31, Ag. 8-12, 26-30, May 1-3, 5-11, 21-22, 29, July 14-31, Aug. 1-2, Cet.
7-8, and Nov. 24-27, 1919, and Mar. 7-20, May 24-25, Aug. 11, and Sept. 25, 1920; discharge iuterp&ated.
Braced figures show mean discharge for periods included. :
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Monthly discharge of Moyie River at Sn%i;r, Idaho, for the years ending Sept. 30, 1919
and 1920.

e {Drainage area, 717 square miles.]

Discharge in second-feet. Run-off,

Month. Per
Maximum. | Minimum. | Mean. squﬁ;'e Inches. | Acre-feet.

30 &7 o b 5
o 4
e

5
B

OLARK FORK BABIN.
CLARK FORK AT ST. REGIS, MONT.

Locarion.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis, Mineral
County, half a mile below mouth of St. Regis River.

DrAINAGE AREA.—Not measured.

REecorps avarLasre.—October 26, 1910, to September 30, 1920.

Gaee.—Vertical staff in four sections on left bank at old ferry landing; read by Archle
McLeod.

DiscHARGE MEASUREMENTS.—Made from highway bridge above mouth of St. Regis -
River since 1918. Flow of St. Regis River added to obtain total flow passing the
gage.

CHANNEL AND cONTROL.—Bed is permanent both above and below the station.
Banks are high and not subject to overflow. Control is not sharply defined, being
formed by the bed of the stream for a distance of several hundred feet below the
gage.

EXTREMES OoF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 13.0 feet May 31 (discharge, 29,300 second-feet); minimum stage
3.4 feet September 7 (discharge, 1,680 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 13.6 feet
May 18 and June 17 (discharge, 32,100 second-feet); minimum stage 3.0 feet
February 29 and March 1 (discharge, 1,330 second-feet).

1910-1920: Maximum stage recorded, 19.1 feet May 30-31, 1913 (discharge,
62,800 second-feet); minimum stage 3.0 feet February 29 and March 1, 1920
(discharge, 1,330 second-feet).

Ice.—Stage-discharge ralation affected by ice.
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Diversions.—Water diverted from several of the tributaries to irrigate land in the
Bitterroot Valley and in the vicinity of Missoula.

RecuLaTION.—Practically none.

Accuracy.—Stage-discharge relation permanent except as affected by ice. Rating
curve well defined between 2,000 and 60,000 second feet. Gage read to tenths
once daily. Daily discharge ascertained by applying gage height to rating table.
Records fair

The following discharge measurement was made by W. A. Lamb:
August 17, 1919: Gage height, 3.76 feet; discharge, 2,060 second-feet (includes 166
second-feet the measured flow of St. Regis River).

Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1918-19.

1.... 4,230 | 4,230 2,720 | 7,960 | 18,400 | 23,000 | 4,620°| 2,220 | 1,880
4,230 2,860 | 8,200 | 17,300 | 20,000 | 4,420 | 2,220 | 1,780
4,230 2,720 | 8,200 | 16,600 | 17,000 | 4,230 | 2,460+ 1,880
4,040 3,010 | 7,960 | 14,500 | 15,600 | 4,040 | 2,460 | 1,780
4,230 3,010 | 8450 | 13,200 | 15,200 | 3,850} 2,590 | 1,780
4,230 3,010 | 7,960 | 12,300 | 15,200 | 4,040 | 2,460 | 1,780
4,230 2,860 | 7,480 | 11,700 | 14,500 | 3,850 | 2,460 | 1,680
4,230 2,860 | 7,000 | 11,100 | 13,800 | 3,490 | 2,340 | 1,780
4,230 2,860 | 7,240 | 11,100 | 12,000 | 3,320 | 2,340 | 1,780
4,230 2,720 | 7,240 | 10,800 | 11,700 | 3,320 | 2,340 | 1,780
4,230 2,720 | 7,240 | 10,800 | 11,100 | 3,160 | 2,220 | 1,880
4,230 2,860 | 6,780 [ 10,500 | 10,500 | 3,010 | 2,340 | 1,880
4,040 2,860 | 6,780 | 9,970 | 9,970 | :3,010 | 2,220 | 1,880
4,230 2,860 | 8,50 | 9,700 | 9,700 | 2,860 | 2,220 | 1,880
4,040 3,010 | 6,340 | 10,500 | 9,450 | 2,720 | 2,100 | 1,880
4,040 2,860 | 6,340 [ 10,200 | 9,200 | 2,720 | 2,100 | 1,880
4,230 '3,010 | 6,560 | 11,400 | 9,200 | 2,590 | 2,100 | 1,880
4,040 3,010 | 6,780 | 12,600 | 8,950 | 2,460 | 2,220 | 1,880
3,850 3,160 | 7,240 |'13,200 | 8,700 | 2,460 | 1,990 | 1,8%0
3,850 3,320 | 8,200 | 15,200 | 8450 | 2,460 } 1,990 | 1,880
3,850 | 3,010 3,490 | 7,960 | 19,200 | 8,200 | 2,460 } 1,990 | 1,780
3,850 | 2,860 3,670 { 8,700 | 23,400 | 7,480 | 2,460 | 1,990} 1,880
3,490 | 2,590 3,850 | 8,700 | 27,200 | 7,720 | 2,460 | 1,880 | 1,780
2,860 | 2,460 4,620 | 9,700 1 28,000 | 7,240 | 2,340 | 1,880 | 1,880
2,590 | 2,340 4,620 | 11,400 | 27,200 | 6,780 | 2,340 | 1,990 | 1,780
2,720 | 2,340 4,820 | 12,900 | 26,300 | 6,340 | 2,340 | 1,880 | 1,880
2,720 | 2,340 |. 5,030 | 15,200 | 25,400 | 6,120 | 2,340 | 1,880 | 1,780
2,720 | 2,340 5,030 | 17, 25,900 | 5,900 | 2,340 | 1,780 | 1,880
3,010 | 2,220 5,030 | 18,800 | 27,200 | 5,460 | 2,220 | 1,780 | 1,780
3,320 | 2,100 |. 6,310 | 18,800 | 28,400 | 5,240 [ 2,220 | 1,780 | 1,880
....... 1,990 |. REA ceeeannn| 29,300 ........] 2,220 1,880 .......
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CLARK FORK NEAR PLAINS. IONT

Location.—On lot 7, sec. 1, T. I8 N.,'R. 26 W., at Coopers ferry, 3 miles above
_ Plains, Sanders County, and 7 m11es below mouth of Flathead River.

DRAINAGE AREA.—19,900 square miles.

REecorps avAarLaBLE.—October 28, 1910, to September 30, 1920.

GAcE.—Barrett & Lawrence water-stage recorder mstalled November 28 1911, on

~ right bank, 50 feet below an overhanging chain gage, 150 feet below site of old
ferry; datum same as that of chain gage which was read prior to the installation
of the water-stage recorder. Gage inspected by A. L. Steiner.

DISCHARGE MEASUREMENTS.—Made from cable installed April 26, 1917, at site of

" old ferry cable used prior to July 29, 1913. July 29, 1913, to April 25, 1917,
measurements were made from the highway bridge at Plains, 3 miles below.

CHANNEL AND coNTROL.—The river is deep and the current is only moderately swift
even at flood stages. The banks are high and not subject to overﬂow The bed
is practically permanent. Control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage reecorded during the year ending Sep-
tember 30; 1919, from water-stage recorder, 13.8 feet May 31 (discharge, 73,800
second-feet); minimum stage, 3.75 feet September 30 (discharge, 5,090 second-
feet).

Maximum stage recorded during the year ending September 30, 1920, from
water-stage recorder, 13.8 feet at noon June 18 (discharge, 73,800 second-feet);
minimum stage recorded 3.7 feet several times during October and November
(discharge, 4,890 second-feet); lower flow probably occurred during the ice period.

1910-1920: Maximum stage recorded, 17.9 feet June &, 1913, and July 2, 1916
(discharge, 115,000 second-feet); minimum stage, 3.7 feet several times during
October and November, 1919 (discharge 4,890 second-feet); lower flow probably
occurred during the winter of 1919-20.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Numerous diversions for irrigation from the headwaters of Clark Fork
and tributaries to Flathead River.

REecuratioN.—Flathead Lake furnishes a natural but uncontrolled regulation for
part of flow.

Accuracy.—Stage-discharge relation permanent except for period affected by ice.
Rating curve well defined below 60,000 second-feet. Gage heights obtained
from graph of water-stage recorder by inspection. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good.

The following discharge measurement was made by W. A. Lamb:
March 12, 1919: Gage height, 3.98 feet; discharge, 5,690 second-feet.
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Daily discharge, in second-feet, %[ Clark Fork near Plains, Mont., for the years ending
ept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
191819, .
i 8,800 | 8,400 | 6,890 10,500 | 35,800 | 71,000 | 28,900 | 11,400 | 6,900
Sl B | S | 7300 10,900 | 30,500 | 05,300 | 27,500 | 11’460 | &'me
¢ £ 800 | 8,800 | 7,250 |.. 10,900 | 35,500 | 61,600 | 26,200 | 11,400 | 6,890
5 8,800 | 8,800 | 7,620 11,800 | 35,800 | 59,800 | 25,500 | 11,400 | 6,800
£,800 | 8,800 | 7,250 11, 800 | 34,200 24,200 | 10,900 | 6,540
£ 56 1o e ik L ek it 68
1 190,
8,800 | 8,400 | 7,250 11,400 | 32,600 | 54, 300 2%:800 18;500 6,190
8,800 | 8,400 | 7,250 11, 400 | 31,800 | 52,500 | 20,700 | 10,100 | 6,190
8,800 | 8,000 | 6,800 11,400 | 31,800 | 50,800 | 20,200 | 16,100 | 6,100
8,800 | 000 | 6,990 11,400 | 31,100 | 49,000 | 19,600 | 9,630 | 6,190
8,800 | 8400 | 6,540 11,400 | 30,400 | 48,100 | 18,600 | 9,630 | 6,100 .
9,210 | & 400 11,800 { 30,400 | 46,400 | 15,600 | 9,210 | 5,850
8,800 | 8,000 11,800 | 20,600 | 44,700 | 15,100 | 9,210 | 5850
8,800 | 8,000 11,800 | 30,400 | 43,800 | 17,600 | 9,210 | &850
8,800 | 8000 11,800 | 31,800 | 43,000 | 16,600 | 5,800 | 5,850
£,800 | 8, 400 12,300 | 32,600 | 42,200 | 15,600 | 8,800 | 5 850
8,800 | & 000 12,800 | 34,200 | 41,400 | 15,600 | 8,800 | 5,850
8,400 | 8,000 6,540 | 13,700 | 36,600 | 39,800 | 15,100 | 8,400 | 5,850
g0 | 200 % %00 15,600 | 45100 | 38900 | 19000 | S0 | 2 2m
pa0 5o 680 | 16,80 | 55 400 | 31,40 | 16200 ) &0 £
520
£ 400 | 6390 7,250 | 19,100 | 59,800 | 35,800 | 13,700 | 7,620 | 5 520
A AP AR EE R IR
2| 8400 | 6,540 | 7,620 | 28,200 | 63,500 | 32,600 | 12,800 | 7,250 | 5 520.
8,400 | 6, 890 8,000 | 30,400 | 66,300 | 31,800 | 12,300 | 7250 | 5,520
8,400 | 6,890 8,800 | 32,600 | 71,000 | 30,400 | 11,800 | 7,250 | 5,200-
8,400 |....... 10,100 |...o..- 73,800 [...n.. ..| 11,800 | 8,890 |... ...
5,200 17,600 | 51,600 | 56,200 | 19,600 | 10, 500-
5,200 18,100 | 49,900 | 56,200 | 19,100 | 10,
5,200 19,100 | 48,100 | 56,200 | 18,600 | 10,500
5,200 20,200 | 47,200 | 55,200 | 17,600 | 10, 500
5,200 1,200 | 48,100 | 54,300 | 17,100 | 10,100
5,200 23,000 | 49,700 | 53,400 | 17,100 | 10, 100
5,200 24,800 50,800 | 16, 10,100
5,200 26,200 | 55,200 | 48,100 | 16,100 | 9, 630
4,890 28)200 | 58,000 | 46,400 | 15,1
5,200 31,800 | 62,600 | 44,700 | 15,100 | 9,210
4,890 39,800 | 62,600 | 43,000 | 15,100 | 9,000
£ 390 43,800 | 64,400 | 41,400 | 15,100 | 800
| 4890 46,400 | 64,400 | 39,800 | 15,100 | 8800
£3890 48,100 | 65,400 | 39,000 | 15,100 | 8, 800
5,200 49,000 | 68,200 | 38,200 | 14, £, 800
5,200 49,000 | 70,000 | 35,500 | 14,200 | 9,210
5,200 52,500 | 71,900 | 35,000 | 13,700 | 9,630
5,200 55,200 | 72,900 | 33,400 | 12,800 | ©, 630
5,200 57,100 | 72,000 | 32,600 | 12,300 | 9,630
5,200 57,100 | 71,900 | 31,100 | 12,800 | 9,630
4,890 6,360 | 12,300 | 57,100 | 70,000 | 30,400 | 12,300 | 9,630
5,200 6,190 | 13,200 | 57,100 | 69,100 | 28,000 | 12,300 | 9,630
5,200 6540 | 13,200 | 5 000 | 68,200 | 28,200 | 11800 | 9,420
5,200 7440 | 13,200 | 57,100 ( 68,200 | 27,500 | 11,400 | 9,420
5,200 8,200 | 12,800 | 57,100 | 67,200 | 26,200 | 11,400 | 9,420
5,200 8,000 | 13,200 | 56,200 | 64,400 | 24,800 | 10,900 | 9,420
£890 7,810 | 13,700 | 54,300 | 62,600 | 24,200 | 10,500 | 9,420
£390 140 | 14,200 51600 | 56,800 | 23,000 | 10,900 | 9,630
| 4,890 250 | 16,100 | 52,500 | 57,100 | 21,00 | 10,500 | 9,630
-| 4890 6,890 | 17,100 | 53,400 21,200 | 10,500 | 9,630
5,200 6,720 |.ounn.. 53,400 |-verenn- 20,700 | 10,500 |... ...

Nore.—Discharge, Feb. 1 and 2, 1919, estimated. No gai

owing to ice in well, and record Jan. 1 to Mar. 8, 1920,
for determination of discharge.

e-height record Jan. 1-31 and Dec. 16-31, 1919 ,
sub%ect to error for same reason; data inadequate
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Monthly ydischqg:g e.of Clark Fork near Plgins, Mont., for the years ending.Sept. 30, 1919

and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet,

Maximum. | Minimum. | Mean,
o181, 9,210 8,400 | 8,660 532,
000
i

800 8,540 7,970 174, 000
7,620 6,100 6,870 422,000
6, 540 5,850 6,320 351, 000
10, 100 5,520 6,650 409, 000
32, 600 10,500 [ 15,200 902, 000
73, 800 29,600 | 42,600 | 2,620,000
71,000 30,400 | 46,700 | 2,780,000
28,900 11, 800 18,400 1, 130, 000
11,400 6,800 9,170 564, 000
6,890 5,200 6,020 358, 000
5,200 4,890 5,100 314,000
5, 520 4,890 5,200 * 300,000
8, 200 5, 200 6, 590 301, 000
17,100 6, 540 10, 700 637,000
58,000 17,600 | 43,100 | 2,650,000,
72,900 47200 | 61,700 | 3,670,000
56, 200 20,700 | 37,700 | 2,320,000
August... 19, 600 10,500 | 14,000 861,000
SePteImMbDEr. cuu ettt ctciac e 10, 500 8, 800 9, 571,000

PEND OREILLE LAKE AT SANDPOINT, IDAHO.

LocatioNn.—In sec. 23, T. 57 N., R. 2 W. Boise meridian, on west side of lake, at
municipal wharf at Sandpoint, Bonner County. ,

DRAINAGE AREA.—22,900 square miles. Areas in United States measured on maps
issued by United States Geological Survey on scale 1:500,000; area of Flathead
River basin in British Columbia measured on Department of Lands map, scale
1:1,125,000.

Recorps AvAILABLE.—March 18, 1914, to September 30, 1920.

Gagr.—Vertical staff in two sections on pile at municipal wharf; read to tenths,
occasionally to hundredths, by A. B. Howard, M. Wilson, W. W. Schwartz, and
A. Sund.

ExTREMES OF STAGE.—Maximum stage recorded during year ending September 30,
1919, 18.2 feet June 5; minimum stage recorded, 4.8 feet January 13.

Maximum stage recorded during the year ending September 30, 1920, 18.3 feet
June 26; minimum stage recorded, 4.43 feet December 13. ‘
1914-1920: Maximum stage recorded, 26.0 feet July 6, 1916; minimum stage

recorded December 13; 1919.

Ice.—During winter ice at gage renders observatlons difficult.

Drversions.—Considerable water diverted from tributaries of Clark Fork for irriga-
tion.

RecuraTION.—None.

CooreratioN.—Record furnished by United States Forest Service.
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i

Daily gage height, in feet, of Pend Oreille Lake at Sandpoint, Idako, for the years endfng

Sept. 30, ].'mmd 1920. .
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June..| -July. | Aug. | Sept.
1018-19. it
b DR (7% - T PO DN PRGN A BB feeeeear|osmmsoafanacras B.2 |oefeeenees

8leceacnecnnnann
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CLARK FORK AT METALINE FALLS, WASH.

Locarion.—In SE. § sec. 21, T. 39 N., R. 43 E., three-eighths mile above Metaline
Falls, opposite town of Metaline Falls, Pend Oreille County, 11 miles south of
international boundary.

DRAINAGE AREA.—25,100 square miles. Areas in United States measured on maps
issued by United States Geological Survey on scale 1:500,000; area of Flathead
River basin in British Columbia measured on Department of Lands map, scale
1:1,125,000; area of Priest River basin in British Columbia measured on Nelson
sheet, Bnt1sh Columbia map.

RecorDs AvAiLaABLE.—November 4, 1908, to September 4, 1910 (gage helghts only;
data insufficient for determination of discharge); October 1, 1912, to September
30, 1920. .

Gage.—Vertical and inclined staff, in five sections, graduated from 0 to 55 feet, on
right bank, three-eighths mile above the falls; installed December 10, 1916; read
by C. N. West. For history of previous gages see Water-Supply Paper 462.

DiscHARGE MEASUREMENTS.—Made from cable three-eighths mile above the falls.
Flow of Sullivan Creek added to flow measured at cable.

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Sensitive and
practically permanent control formed by Metaline Falls, where water surface
drops 20 feet in a distance of 1,200 feet. Elevation of water surface at medium
low stage, 1,970 feet above sea level.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 27.4 feet June 5 and 6 (discharge, 79,100 second-feet); minimum stage
recorded, 2.15 feet September 30 (discharge, 7,200 second-feet).

Maximum stage recorded during year ending September 30, 1920, 28.0 feet at
9.15 a. m. June 25 (discharge, 82,600 second-feet); minimum stage recorded, —2.4
feet at 9.45 a. m. December 12 (discharge, 2,500 secona-feet).

1912-1920: Maximum stage recorded, 41.2 feet June 16, 1913 (discharge, 139,000

- second-feet, revised); minimum stage recorded on December 12, 1919.

Ice.—Stage-discharge relation not affected by ice.

DrverstoNs.—Numerous small diversions from upper tributaries for irrigation.

RecurLitioN.—None,

Accuracy.—Stage-discharge relation practically permanent. Rating curves well
defined above 5,000 second-feet and extended below 5,000 second-feet by plotting
to logarithmic scale. The rating curves used for the years ending September 30,
1919 and 1920, were revised slightly so as to average the current-meter measure-
ments better. Gage read to half-tenths once daily. No diurnal ﬁuctuat:on
Daily discharge ascertained by applying daily gage height to rating table.
Records excellent except for few days in December; 1919, when stage was below
zero on gage and for September 12-30, 1920. '

CoorPERATION.—Station maintained in cooperation with Dominion Water Power
Branch, Department of the Interior, Canada. Gage-height record furnished by
Hugh L. Cooper Co.

Discharge measurements of Clark Fork at Metaline Falls, Wash., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-

Date. Made by— heigit. charge. || Date. Made by— height. | charge.

1918, ’ Feet, | Secft. || 1920, Feet. |Secft.

Oct. 22| D.7, F. Calkins........ 4.15 | 10,000 || Apr. 27 | John McCombs.........| 7.21| 16,700

23 |[..... [« 1 4.11 | 10,000 28 1..... do.cenanens ...l 735 17,500

1019, May 21 |..... do...... ... 2L.70} 55,300

Apr. 22| R. B, Kilgore............ 11.98 | 26,300 || Aug. 8. dolilllllliiun 12.05 | 27,200
Oct. 26 6,500
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Monthly discharge of Clark Fork at Metaline Falls, Wa.sh., foi the years ending Sept. 80,
1919 and 1920.

[Dralnage area, 25,100 square miles.}

Discharge in second-feet. Run-off.
Month. Per
. . Maximum, | Minimum. | Mean. s?nt;lare Inches, Acre-feet.
e.
1018-19,
10, 800 9,800 | 10,400 0.414 0.48 640, 000
11,100 9,500 | 10,400 .414 .46 619, 000
10,400 8,900 , 780 .390 .45 601, 000
18, 000 7,460 10,300 410 471 633,000
15,300 11,700 | 13,200 .526 .55 733, 000
14, 500 10,600 | 11,800 470 .5 726, 000
, 600 14,900 | 23,700 044 1.05 |. 1,410,000
72,300 38,100 | 51,000 2.03 2.31| 3,140,000
79,100 50,400 > 700 2.70 3.01 | 4,030,000
49,000 18,900 [ 31,700 1.26 1.45 | 1,950,000
18,400 9,800 | 13,600 542 .62 836,000
9,800 7,200 8,340 332 .87 496,000
79,100 7,200 | 21,800 . 869 1179 | 15,800,000
7,140 6,440 6,760 .269 .31 416,000
7,580 6,720 7,090 202 .31 422,000
7,430 2,500 5,470 .218 .26 336,000
8,810 5,190 6, 800 271 .31 418,000
9,290 7,730 8,640 344 .37 497,000
9,770 7,000 8,200 827 .38 504,000
18,000 8,970 12,600 .502 .56 750,000
64,800 18,600 | 41,400 1.65 1.90 | 2,550,000
82,600 61,800 70, 200 2,80 3.32 4,180,000
75, 800 35,200 | 55,000 2.19 252 | 3,380,000
33, 800 15,400 | 22,200 .884 1.02 | 1,360,000
13,500 538 .60 803,000
22,600 2,500 | 21,500 857 11.65 [ 15,600,000

SKALKAHO CREEEK NEAR HAMILTON, MONT.

Locarion.—At farm bridge 1,000 feet south of ranch buildings on J. A. Brennan’s
ranch, 9 miles southeast of Hamilton, Ravalli County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 20 to September 30, 1920.

Gage.—Vertical staff with enamel face graduated from 0 to 6.7 feet on downstream
end of left abutment of bridge; read by J. A. Brennan.

Di1scHARGE MEASUREMENTS.—Made by wading near gage or-from a farm bridge about
half a mile below. :

CHANNEL AND coNTROL.—Bed composed of boulders and cobblestones for several hun-
dred feet above and below the gage; rough but permanent. Control is same for
all-gtages. . One channel at all stages. Bankshigh and not subject to-overflow.

EXTREMES OF DIscHARGE.—Maximum stage recorded 3.10 feet at 8 p. m. June 22 (dis-
charge, 636 second-feet);.minimum stage, 1.30 feet April 21-25 (discharge, 27
second-feet). -

Tor.—Stage-discharge relation affected by ice.

Diversions.—None.

Reaurarron.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 15 and 400 second-feet. Gage read twice daily-to half-tenths.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records excellent.
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chhargc measurements of Skalkaho Creek near Hamilton, Mont dunn,p thc year ending
Sept. 30, 1920.

[Made by W, A. Lamb.)

Gage | Dis- Gage | Dis- . & Dise

Date. beight. | charge. Date. haigxt. charge. | Date. hmﬁxet charge.

Feet. | Secft. : Feet, Secft. | Feet. | Secft.

Apr. 0........ e | 5% | yane §........ 342 " || Sept. 25........ 157 #4.5
BY B..noooonns 164 499{ July 5000000 56| s )

Daily discharge, in second-feet, af Skalkaho Creck, near Hamilton, Mont., for the year
mg Sept. 30, "1920.

Day. Apr. | May. |June. | July. | Aug.| Sept. Day. Apr. | May.|June.| July.|{Aug. | Bept.
32| 138 70 46 552 | 138 52 4
30} 125 401 70 44 114 | 510 | 130 52 42
31} 130| 401 67 4 121 531 125 46 42
31| 168) 344} 64 44 121 483 121 46 38
31) 222) 316 60 4 121 | 483 107 46 a8
35) 222 266 60 40 121 | 496 | 103 48 38
387 3061 231 57 33 125} 566 9 46 38
471 3| 222 57 38 138 1 531 94 46 38

383 | 203 57 a8 138 1 483 9 44 42

83 383 | 184 64 38 138 { 371 94 42 42
89| 419 | 184 64 38 138 | 344 89 44 42
85| 431 | 184 64 38 138 | 344 82 52 42
821 4831 178 60 48 168 | 344 78 55 42
80| 531] 158 :;»g 70 168 | 371 78 55 42
89 | 510 | 147 48 168| 401| 70| 56 42
j 152 |...... 76| 48]......

Monthly discharge of Skalkaho Creek near Hamilton, Mont., for the year ending Sept. 30,

1920.
Discharge in second-feet.
Run-off in
Month. ) acre-feet.
Maximum. | Minigpum. | Mean.
31 27 28.5
168 30 97.5 6, 000
566 125 388 23,100
464 | - 70 176 10, 800
70 54,7 3,360
70 38 42.3 2,520
.................................. 46,400

WILLOW CREEK NEAR CORVALLIS, MONT.

Locarion.—In sec. 8, T. 6 N., R 19 W., at-Willey ranch;-6-miles southeast of ‘Cor-
vallis, Ravalli County. ‘

DRAINAGE AREA.—Not measured.

Recorps avarnaBLE.—April 20 to September 30, 1920.

GAGE.—Vertical staff with enamel face graduated from 0 to 3.3 feet on right bank
about 150 feet upstream from the Willey ranch house; read by Mrs. Bray Willey.

DiscrAreE MEASUREMENTS.—Made at ford about 50 feet below the gage.

CHANNEL AND coNTROL.—Bed of stream is composed of boulders and cobblestones;
permanent but rough. One channel at all stages. Banks high and not subject to
overflow. Control is practically the same at all stages.

i
!
|
|
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.50 feet, at 7 p. m.
Juns 22 (discharge, 60 second-feet); minimum stage, 0.58 foot, September 10-11
(discharge, 7.1 second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—None,

ReauraTioN.—None, :

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 6 and 50 second-feet. Gage read twice daily to hundredths.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records good.

Discharge measurements of Willow Creek near Corvallis, Mont., during the year ending
Sept. 80, 1920.

{Made by W. A. Lamb.]

Gage Dis- l Gage Dis- Gage | Dis-
Date. heig%lt. charge. | Date. heiﬁ: .| charge. Date. heig%xt. charge.
Feet. | Sec-ft. ' Feet. | Secft. Feet. | Secft.
Apr.20......... 0.65 81 || Junes.......... 1.18 28.6 || Sept.28........| 0.69 9.2
May 8.......... .86 12.5 || July 5.-eeennn.t 1.36 4.9

Daily discharge, in second-feét, of Willow Creek near Corvallis, Mont., for the year ending
Sept. 80, 1920.

Day. Apr. | May. | June.| July.| Aug. | Sept. Day. Apr. | May. June. | July.| Aug.| Sept.
14 53 112 0.4 16..cicininfennnns 51 22110 7.8
15 58 1 12 b1 220 Iy N 21 47 22110 8.5
15 53111 8.8 21 50 19| 9.9 8.5
16 48 | 11 &1 119, vaenii)ennnns 19 46 18| 9.9 8.1
17 46 { 11 8.1 .5 18 46 17] 9.9 8.7
19 40| 11 7.8 3 16 47 171 9.7 8.5
26 2n 7.8 .9 16 53 171 9.7 8.3
29 20111 7.6 .9 16 49 17 9.7 7.9
29 20 11 7.4 .8 16 46 16| 9.7 8.5
30 20 111 7.1 7.8 15 46 16| 9.7 8.1
30 28 11 7.1 8.1 15 45 16| 9.6 81
30 27 11 7.6 8.5 15 41 15| 9.8 8.5
34 . 27110 9.2 8.5 17 39 14| 9.6 8.8
38 26 |10 9.2 &8 17 33 13| 9.6 8.5
45 241 9.9 8.5 8.8 16 48 121 9.6 8.3

...... M4 |eeee. 12 9.4 |......

Monthly discharge of Willow Creek near Corvallis, Mont., for the year ending Sept. 30, 1920,

Discharge in second-feet. 4 in
Run-o

Month. acre-feot.
Maximum. | Minimum. | Mean. .

2 150
6 959
9 2,140
2 1,610
3 633
27 492
...... 6,010

w e

apBRoom
&
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BURNT FORK CREEK NEAR STEVENSVILLE, MONT.

LocaTion.—In SW. } sec. 11, T. 8 N., R. 19 W., at highway bridge at John Buck’s |
) ranch, 9 miles goutheast of Stevensvﬂle, Ravalh County.
DrANAGE aArREA.—Not measured.

RECORDS AVAILABLE.—May 8 to September 30, 1920.

Gaae.—Staff gage with enamel face graduated from 0 to 3.3 feet on downstream end
of left abutment of highway bridge; read by Mrs. John Buck.

DiscHARGE MEASUREMENTS.—Made from lii'g'h‘wa'y: Iirié{gé or By'i&ﬁdihgf lielh
gage.

CHANNEL AND CONTROL.—Bed is composed of cobblestones and gravel; fairly siosth
and not subject to shift. One channel at all stages.. Banks.not.subject:$6 ovef-
flow. Channel is straight for 50 feet above and below the gage. -The centrol-is
a gravel and cobblestone bar at point where stream forks about 100 feet below
gage; fairly permanent. Stage—dlscharge rels,uon may be a.ffected by driftwood
collecting at this point.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.16 feet, at 8.25 a. m. June
18 (discharge, 347 second-feet); minimum stage, 0.58 foot, at 8 a. m. August 16
(discharge, 25 second-feet).

Iok,—Station not operated during winter.

DiverstoNs.—One or two small diversions above station.

REeaurLaTiON.~~None.

AccurAcy.—Stage-discharge relation permanent during year.. Rating curve well
defined between 40 and 300 seconid-feet. Gage read twice daily to hundredths.
Daily discharge ascertained by applying mean da.lly gage height to rating table.
Records good. -

Discharge measurments of Burnt Fork Creek near Stevensville, Mont., during the year
) ending Sept. 30, 1920.

[Made by W. A. Lamb.}

Gage - Dis- . 1 .G | Dis-
Date. ‘height. | charge. Date. hei;iet. | charge,
Feet. | Sect. ' . Fet, | Sect.
MAY 8. uanieaiiaaaacenannan 1.24 80 || July 5. ceeirenannnanann eearen 1.36; 123
f17) T 98 203 || Bept. 28.e.ceecianaicicnenannas .80 39.8

Daily discharge, in second-feet, of Burnt Fork Creek near Stevensville, Mont., for the year
ending Sept. 30, 1920.

Day. May. | Jupe, | July. | Aug. | Sépt. Day. May. | June, | July. | ‘Aug. | Sept.
164 338 ‘81 834 64 26 40
164 32 31 301 60| 271 40
172 31| .31 283 58 27 40
161 29 30 262 68 2 40
128 29 30 289 70 34 38
123 30 28 286 68 37| &
113 30| .27 268 62 36 ar
100 29 a 254 56 35 44
8| -v291 . 26 222 50 35 42
8 29 27 203 49 34 43
72 30 27 || 26.. 151 178 4 33 41
75 29 28 1l 27.. 159 | 172 0 32 40
80| 27 44 |f 28 208 164| 42| ‘32 490
69 27 84 1.29,. 205 164 41 32 28
68 26 40 {| 30.. 170 178 42 al -

3Ll 11 Lee.l| 89| 82 [ceenns

NOTE. -—Dischargé May 8, from discharge measurement' May 9-12 ami Aug. 427, m;serpblated beea.uss
gage was not read.

104341— 93— 512——9 ‘ o
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Dmly gage height,in feet of Flathead Lake gt Polson, Mont., for the gears ending Sept. 30,

1919 and 1920—Continued.
Day. Oct. | Nov, | Dec. | Jan. | Feb. eMar. | Apr. | May. June. | July. |:Aug. | Sept.
78.8| 789 | 788 | 78.9 /789 |789 . (80.9 | 8555873 82.9 80.6
78.8| 78.9| 78.8| 78.9|789 |78.9 |8L0 |8.5 |83 82.8| 8.5
78.8| 78.9| 78.8| 78.9|789 |79.0 |8L.0 |854 |87.3 82,7 80.5
78.8| 78.9| 78.8| 78.9 1789 |79.0 |8l1 |85.3 |8.15| 886 80.5
78.8| 78.8| 788 78.9 7890 |70.0 |81 | 8525 87.0 82.5). 80.4
78.8| 788 788 79.0 {789 |79.0 |81.2 |853 |89 82,4 80,4
78.81 78.8| 789 79.0 789 |70.0 |8L3 |854 |868 82.3 80, 4
7.8 788 789 79.0|78.9 | 79,0 ] 8L.45 | 85.6. | 85,7 82,2 80.3
78.8| 78.8] 789 79.0 (789 |79.1:|8L6 |85851!8635 82,1 80.3
78.8| 788 78.9| 79.078.8 | 70.1 | 820 |86.1 |86.3 82.0 80.8
78.8( 78,8 78.9| 79.0| 788 |79.1 |82.4 |86.4 |81 8.9 80.2
78,8 78.8] 78.9| 79.0|788 | 79,2 {86 |87 |89 8.8 80.2
78.8| 78.8| 78.9| 79,0788 |79.2 [ 829 |88 |858 81.7 80.2
. 78.8| 87| 78.9| 70.0{78.8 {79.3 |83.2 |89 |8586 8L.6 80. 2
79.0 | 78.8| 78.7| 78.8| 79.0 (788 [79.3 |83.4 |81l |854 8L5 80,2
79.0| 78.8) 787 | 78.8| 79.0|788 |79.4 (8.6 |87.4 |8.2 81.4 80.1
789 788 787! 788 79.0)78.8 [79.4 |83.7 8.6 |80 81.4 80.1
78.9 | 788 787! 788 | 79.0 (789 ;79.5 |842 |89 |84.8 8L3 80.1
78,9 78.8| 787| 78.8| 70.0|78.9 |79.6 |84.7 |881 |8465] 813 80.
78,9 | 788 78.7| 78.8| 79.0|78.9 |79.7 |851 |88.2 |84.4 8L2 80,1
78.9 | 788 78.7| 788 79.0789 [79.8 |8.2 |883 |84.2 812 80.1
78.9| 78.8| 78.7| 78.8| 70.0 {789 |79.9 |85.3 [888 [841 | 8L1| 80.1
78.9 | 788! 87| 77| 70.0 /789 [80.0 |85 |83 |84.0 8L1 80.1
78.9| 78.8| 787 787 790|789 (80,1 (8.6 |83 |89 8L 0O 80,1
78.8| 78.8| 78.8| 78.7| 789|789 [80.2 |87 |83 |88 81,0 -80.1
78.8| 78.8| 78.8| 787 789 /789 | 8.3 |85.8 |82 ;8.7 80,9 80,1
b1t 78.8 | 78.8| 78.8| 788 780|789 | .45 858 | 88.0 | 83.5 80.9 1
8 78.8| 78.9| 788 788 780789 |80.6 |87 |87.8 |8.8 80.8 8.1
29.. 78.8| 78.9| 78.8| 788 78.9 780 [80.7 |8.7 |87.6 (8.2 80.7 80.1
%.... .| 788) 789 788 | 78.8/[....... 78.9 |80.8 |86 |87.5 |81 80.6 |° 801
3leeeenrennnen.| 788 1....... 78.8| 78.8|....... 789 L....... 8.6 {....... 83.0 | 80.6 |.......

FLATHEAD RIVER NEAR POLSON, MOXNT.

Locarion.—In sec. 19, T. 22 N., R.'21 W., at Mischell’s ferty at Norrisvale, 5 miles
below Newell tunnel 15 mlles northwest of Ronan, and 12 miles below Polson,
Tlathead County.

DRAINAGE AREA.—7,010 square miles.

RECORDS AVAILABLE. ——July 23, 1907, to %eptember 30, 1920.

Gage.—Vertical staff in four sectlons on left bank msta.lled April 9, 1916. Prior to
April 9, 1916, a chain gage on right bank at same dutum. Gage read by M. Syla-

pich.
DISCHARGE MEASUREMENTS. ~Made from highway bridge at Polson 12 miles upstrea.m
from: gage. :
CHANNEL AND coNTROL.—Control not well defined. . Current fairly swxft banks are
high.

EXTREMES OF DISCHARGE. —Maximum stage recorded during the year ending Septem-
ber 30, 1919, 12.5 feet June 1 (discharge, 48,200 second-feet); minimum stage 1.1
feet January 12-26 (discharge, 2,070 second-feet). -

Maximum stage recorded during year ending September 30, 1920, 11.9 feet
June 23-25 (discharge, 44,200 second-feet); minimum stage, —0.1 foot December
9-14 and March 14 (d;scharee, 1,360 second-feet).

1907-1920: Maximum stage reeorded 16.4 feet June 12, 1918 (discharge, 75,400
second-feet); minimum stage —0.1 foat Decémber: 9-14 1919, and March 14,
1920 (discharge, 1,360 second-feet).

Ice.—Stage-discharge re!a.mm not seriously affected by ice, and open~cba.nnel rating
assumed applicable.

Diversions,—Several small diversions from tributaries above Flathead Lake.

RecuraTiON,—Flathead Lake forms a natural regulation. .
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Accuracy.—-Stage-discharge relation permanent during year. Rating curve well
defined. Gage read once daily to tenths. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records good. -

CooreraTiON.—Gage-height record furnished by United States Reclamation Service;
determination of flow by United States Geological Survey.

Duaily discharge, in second-feet, of Flathead River near Polson, Mont., for the years ending
o Sept. 30, 1919 and 1920.- - B

Day. Oct. | Nov. | Dec. | Jan: -{:Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1918-19. ‘

1 3,350 |'2,790 | 2,790 | 2,400 | 2,400 | 2,310 | 18,000 | 48,200 | 23,1C0 | 7,540 | 3,600
3,350 | 2,790 | 2,600 |'2,400 | 2,400 | 2,310 | 19,500 | 47,500 | 22,600 | 7,270 | 4,170
3,350 |'2,690 | 2,690 |- 2,400 | 2,400 | 2,310 | 20,000 | 46,900 | 22,000 | 6,760 | 3,740
3,350 [ 2,600 | 2,500 | 2,400 | 2,400 | 2,400 | 21,000 | 45,600 | 21,500 | 6,760 | 3,600
3,350 | 2,600 | 2,500 | 2,400 | 2,400 | 2,400 | 21,500 | 44,200 | 21,000.| 6,290 | 3,600
3,350 | 2,690 | 2,490 2,400 | 2,400 | 2,490 | 22,000 | 42,900 | 20,500 | 6,200 | 8,350
3,350 | 2,690 | 2, 2,400 { 2,400 | 2,490 | 21,500 | 42,300 | 19, 6,290 | 3,470
3,350 | 2,690 | 2,400 | 2,400 | 2,400 | 2,590 | 21,000 | 41,600 | 18,500 | 6,060 | 3,470
3,350 | 2,690 | 2,310 | 2,400 | 2,400 | 2,790 | 21,000 | 41,000 | 17,500 | 6,060 | 3,350
3,350 | 2,690 | 2,150 | 2,400 | 2,310 | 2,000 | 20,500 | 40,300 | 16,600 | 6,060 | 3,350
3,350 | 2,490 |'2,150 | 2,400 | 2,810 | 3,010 | 20,500 | 39,000 | 16,200 | 5,840 | 3,230
3,350 | 2,490 | 2,070 2,400 { 2,310 | 3,010 | 20,000 | 37,800 | 15,700 | 5,840 | 3,120
3,350 | 2,490 | 2,070 | 2,400 | 2,310 | 3,120 | 20,000 | 36,500 | 15, 5,840 | 3,120
3,850 | 2,490 | 2,070 | 2,400 [ 2,310 | 3,600 | 19,500 | 35,200 | 14,800 | 5,430 | 3,230
3,350 | 2,490 | 2,070 | 2,400 | 2,310 | 4,020 | 19,500 | 33,400 | 14,400 | 5,430 | 3,120
3,350 | 2,490 | 2,070 | 2,400 | 2,310 | 4,500 | 19,000 | 32,800 | 14,000 | 5,430 | 3,120
3,230 | 2,590 | 2,070 | 2,400 | 2,310 | 4,850 | 19,000 | 31,600 [ 13,600 [ 5,230 | 3,010
3,230 | 2,500 | 2,070 | 2,400 | 2,310 | 5,040 | 19,000 | 31,000 | 13,200 | 5,230 | 3,010
3,230 | 2,590 | 2,070 | 2,400 | 2,310 | 5,040 | 19,500 | 30,400 | 12,800 | 5,230 | 2,900
3,130 | 2,590 | 2,070 | 2,400 | 2,310 | 5,230 | 20,500 | 30,400 | 12,400 | 4,850 | 2,790
3,120 | 2,500 | 2,070 | 2,400 | 2,310 | 5,430 | 22,000 | 29,800 | 11,600 | 4,850 | 2,790
3,130 | 2,590 | 2,070 | 2,400 | 2,310 | 6,060 | 23, 29,300 | 10,900 | 4,850 | 2,790
3,120 | 2,500 | 2,070 | 2,400 | 2,310 | - 7,010 | 25,800 | 28,700 | 10,200 | 4,670 | 2,790
3,120 | 2,590°| 2,070 | 2,400 | 2,310 | 7,820 | 29,300 100 | 9,930 | 4,500 | 2,700
3,010 | 2,580 | 2,070 | 2,400 | 2,310 | 8,400 | 32,200 | 27,500 | 9,620 | 4,500 | 2,690
3,010 | 2,590 | 2,070 | 2,400 | 2,310 | 9,310 | 34,000 | 27,000 | 9,310 | 4,330 | 2,790
3,010 | 2,590 | 2,150 | 2,400 | 2,310 | 10,250 | 35,200 | 25,800 | 9, 4,330 | 2,690
3,010 | 2,500 | 2,230 | 2,400 | 2,310 | 11,200 | 87,800 | 24,700 | 8,700 | 4,330 | 2,590
3,010 | 2,500 | 2,31 2,810 | 12, 600 |'24200 | 8, 4,020 | 2,400
3,010 | 2,790 X 600 | 8110 | 3,880 | 2,490
....... 2,900 ceeneees| 7,820 | 3,880 |..iieen
2,150 | 2,490 ( 1,540 | 1,570 | 1,570 | 1,570 1 6,290 | 28,100 | 38,100 (14,400 | 7,820
2,230 (2,490 | 1,580 | 1,570 | 1,520 | 1,570 | 6,640 | 27,500 | 37,800 [14,000 | 7,820
2,230 | 2,640 | 1,580 | 1,580 | 1,520 | 1, 6,520 | 27,500 | 37,400 (13,600 | 7,820
2,150 | 2,640 | 1,600 | 1,590 | 1,570 | 1,570 | 7,010 | 27,000 | 37,100 13,200 | 7,820
2,190 | 2,400 | 1,600 | 1,500 | 1,620 | 1,570 | 7,270 | 26, ;500 [12,800 | 7,540
2,190 | 2,000 | 1,620 | 1,500 | 1,620 | 1,570 | 7,270 | 26,400 | 35,900 {12,400 | 7,540
2,190 | 1,620 | 1,600 | 1,600 | 1,460 | 1,570 | 7,270 | 27, 34,600 [11,600 | 6,760
2,230 1,570 | 1,600 | 1,620 | 1,460 | 1,570 | 8,110 | 28,100 | 34,000 (10,900 | 6,290
2,150 | 1,360 | 1,600 | 1,620 | 1,460 | 1,620 | 8,700 | 30,400 | 33,400 10,900 | 5,430
2,040:1 1,360 | 1,600 | 1,620 | 1,460 | 1,740 | 9,930 | 32,200 | 32,200 |10,600 | 4,850
2,310 | 1,360 | 1,600 | 1,620 | 1,460 | 1,740 | 11,600 | 33,400 | 31,000 {10,600 | 4,170
2,540 | 1,360 | 1,620 | 1,620 | 1,460 | 1,740 | 12,400 | 34,000 | 30,400 | 9,620 | 4,020
2,540 | 1,360 | 1,680 | 1,620 | 1,380 | 1,740 | 14, 35,200 | 20,800 | 9, 4,170
2,400 1,360 | 1,620 1,620 | 1,360 , 1, 14, 35,000 | 28,100 , 9,310 | 4,330
2,230 | 1,460 | 1,600 | 1,620 | 1,460 | 1, 17, 37,100 | 27,000 | 9,310 | 4,330
2,150 | 1,460 | 1,490 | 1,620 | 1,400 | 1,930 | 18,500 | 38,400 | 26,400 | 9,310 | 4,330
2,070 1,520 | 1,520'1.1,620 | 1,490 | 2,000 | 20,500 | 39,700 | 25,800 | 9" 4,330
2,070 | 1,520 | 1,520 { 1,620 | 1, 2,150 | 21,500 | 41,000 | 25,300 | 9,000 |. 4,170
2,070 | 1,520 | 1,480 | 1,620 | 1,520 | 2,230 | 23,100 | 42,300 | 24,700 | 9,000 | 4,330
2,070 { 1,520 | 1,460 | 1,620 | 1, 2,400 | 25,300 | 42,900 200 18,700 | 4,330
2,070 | 1,520 | 1,520 | 1,620 | 1,520 | 2,400.| 26,400 | 43,600 | 23,600 | 8,400 | 4,330
2,070 | 1,520 | 1,540 | 1,600 | 1,520 | 2,590 | 27,000.| 43,600 | 22,000 | 7,540 | 4,330
2,150 | 1,520 | 1,560°] 1,590 | 1,520 | 2,690 | 28,100 | 44,200 | 21,000 | 7,540 | 4,330
1,990 11,520 | 1,560 | 1,570 | 1, 4,170 | 28,100 | 44,200 | 20,500 | 7,540 | 4,330
2,310 | 1,520 | 1,550 | 1,560 | 1, 4,670 | 28,700 | 44,200 | 19,500 | 8,400 | 4,170
2,070 | 1,570 | 1,550 | 1,550 | 1,570 | 4,780 | 28,700 | 42,900 | 18,500 | 8,400 | 4,170
1,860 | 1,570 | 1,550 | 1,570 | 1,570 | ‘5,630 ), 42,900 | 17,500 | 8,400 | 4,170
1 1, 1,550 | 1,570 | 1,570 | 4,850 | 28,700 | 41,600 | 17,100 | 8,400 | 4,170
2,690 | 1,520 | 1,550 | 1,570 [ 1,570 | 5,430 | 28,700 | 39,700 | 16,600 | 8,110 | 4,330
2,490 | 1,520 | 1,550 [..0.... 1,570 | 6,060 | 28,100 | 33,400 | 16,200 | 8,110 | 4,330
....... | 1,520 | 1,550 |.2 50 1,570 (...0....| 28,100 |........| 15,300 | 7,820 |.......

NorEe.—Gage not read Oct. 2-5, 17-22, 25-26, 1918, and July 1-3, 1920; discharge interpolated.
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Monthly dmhwge of Flathead River near Polson, Mont , Jor bhe years ending Sept. 30,
1919 and 1920.

[Drainage area, 7,010 square miles.]

Discharge in second-feet. Run-off. -~
Month. Per e b
Maximum. | Minimum. | Mean. s&qlfre Inches. | Aéredest.]
e.
1918-19.
3,740 3,120 3,360 0.479 0.55 207,000
3,350 3,010 | - 3,230 . 461 .51 192,000
2,900 2,490 2,630 | .375 .43 162, 000
2,790 2,070 2,250 1 .321 .37 ,000
2,400 2,400 2,400 .342 .36 133,000
2,400 2,310 2,340 | .. .334 .30 [° 144,000
, 15,700 2,310 5,350 | ° 763 | .85 318, 000
45, 600 18,000 | 24,000 | 3.85 © 4,00 | 1,530,000
48, 200 23,600 | 34,000 4.98 4.56 | 2,080,000
23,100 7,820 | 14,5001 2.07 2.39°| -°7892,000
7,540 3,880 5,410 772 ..89 333,000
4,170 2,400 3,110 ddd © .50 185,000
48,200 2,070 8,720 1.4 16.83 | 6,310,000
2,490 2,070 2,300 .328 .38 141, 000
2,600 1,860 2,220 .317 ;.36 132,000
2,640 1,360 | 1,670 .238 T 103, 000
1,680 1,460 1,560 .23 .26 95,900
1,620 1,550 1,600 .228 .25 92,000
1,620 1,360 1,510 .215 .25 92, 800
6, 060 1,570 | 2,630 .375 L .42 156, 000
29,300 6,200 | 18,200 | 2.60 3.00 | 1,120,000
44,200 26,400 | 38,200 5.16 . 5.76 | 2,150,000
38,100 15,300 | 27,000 | 3.8 “4.44 | 1,660,000
14,400 7,540 9,900 1.41 1.63 609, 000
7,820 | 4,020 5160 | , .736 .82 307,000
44,200 1,360 9,180 1.317 17.83 | 6,660,000

 MIDDLE FORK OF FLATHEAD RIVER. AT BELTON, MONT.

Location.—In NW. I sec. 36, T. 32 N., R. 19 W., at Hotel Belton, half 2 mile below
highway bridge at Belton, Flathead County, and 2 miles above Lake McDonald
outlet. . o

DRAINAGE AREA.—900 square miles.

Recowrps avamasre.—October 5, 1910, to Septerber 30, 1920.

GacE.—~Sloping.gage on left bank dn'ectly back of Hotel Belton; read by Mrs.. 8. C

Brock.
DISCHARGE MEASUREMENTS.—Made from cable 200 feet below; gage or from boat.

CHANNEL AND coNTROL.—Practically permanent. Banks: high; not sub]ect to over-
flow.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year endmg September
30, 1919, 10.0 feet at 8 a. m. May 28 (discharge, 13,600 second- feet); minimum
discharge, 320 second-feet January 10-15 and February 28.

Maximum stage recorded during year endmg September 30 1920, 9.2 feet
May 19 (discharge, 11,500 second-feet); minimum stage, 1.4 feet February 16—18 .
and March 16 (dmcharge 260 second-feet).

1910-1920: ‘Maximum stage recorded, 20.0 feet at 9 a. m. June 21, 1916 (dis-
charge determined by extension of rating curve, 49,000 second-feet); minimum
stage, 1.3 feet March 29-30, 1912 (discharge, 182 second-feet).

Ice.—Stage-discharge relation shghtly affected by ice.

Diversions.—None.

RecuraTion. —None. ’ '

Accuracy.—Stage-discharge relation permanent except 48 affected by ice. ' Rating
curve fairly well defined between 325 and 20,000 second-feet. Gage read once
daily to hali-tenths. Daily discharge ascertained by applying gage helght to
rating table. Records fair.

The following discharge measurement was made by W. A. Lamb:
October 22, 1918: Gage height, 2.45 feet; discharge, 726 second-feet.
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Daily discharge, in second-feet, of Middle Fork of Flathead River at Belton, Moni., for
the years ending Sept. 30, 1919 and 1920. ’ .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8,600 | 7,030 | 3,260 760 475

8,830 | 6,190 | 3,260 | 850 475

5,780 | 5,000 | 3,000 040 430

5,190 | 5,680 | 2,740 | 940 | 430

4,450 | 6,400 | 2,460 | 910 | 430

4,070 | 7,030 | 2,460 820 430

3,260 | 6,190 | 2,400 820 430

3,130 | 5,580 1,010 [ 790! 430

3,000 | 4,810 1,010 | 760 430

3,000 | 4,450 (1,910 | 760 | 430

3,680 | 4,280 | 1,010 | 760 430

4,280 | 4,120 | 1,910 | 760 430

4,280 | 4,120 | 1,470 430

4450 | 4120 | 1,470 | 700| 430

5,000 | 4,120 | 1,470 700 430

5,000 | 4,120 1,800 | 610] 430

5,100 | 4,450 | 1,300 | 580 430

5,980 | 4,450 | 1,310 580 430

6,820 | 4,120 1,230 | 580 | 430

9,060 | 4,280 | 1,230 580 430
11,800 | 4,450 | 1,160 580 430
12,000 | 4,450 { 1,080 { 580 | 430
12,400 | 4,280 940 580 480
13,400 | 4,070 | 760{ 580 | 390
11,500 | 3,680 640 580 390
11,000 | 3,540 580 5801 -390
12,600 | 3,130 | | 580 475 390
13,600 | 2,740 580 475 390
12,000 | 2,510 580 475 390
10,500 | 2,400 580 475 390
9,300 |........ 580 | 475 |..... ..

2,510'| 5,980 | 5,280 | 1,600 700

2,200 | 6,820 5,100 | 1,510 670

2, 7,690 | 5,000 | 1, 670

2,510 | 8,600 | 5,000 | 1,310 | - 670

2,740 | 9,060 | 4,900 | 1,190 | ~ 640

3,820 | 9,060 | 4,680 | 1,120 | -.670

5190 | 9,060 | 4,120 | 1,080 | 760

6,820 | 10,000 | 3,820 [ 1,040 | 820

6,920 | 10,800 | 3,400 | 1,040 940

6,920 | 10,300 | 3,130 | 1,010 | 1,040

430 | 7,140 | 9,540 | 3,000 | 1,010 | 1,160
640 | 7,250 | 9,540 ‘3’338’ 1,010 | 1,230
700! 7,470 9, 2,740 | 1) 1,310
880 | 7,470 | 9,060 | 2,860 [ 1,010 | 1,360
1,080 | 7,470 | 9,080 | 2,510 1,330
1,230 [ 8,600 | 8,600 | 2,400 [ 940 | 1,390
1,470 | 10,000 | 8,600 | 2,290 880 | 1,350
1,600 | 11,200 | 8,600 { 2,240 { .- 820 | 1,310
1,730 | 11,500 | 8,600 | 2,190 790 | 1,230
1,910 { 10,500 | 8,600 [ 2,190 [ 730 [ 1,310
2,000 | 9,540 | 8,370 (2,140 700 { 1,310
12,510 | 9,060 | 7,690 | 2,000 | 700| 1,390
4,070 | 8,600 6,61012,000( 700 | 1,300
3,000 | 8600 5980 |1,010( 700| 1,430
1,640 | 8,600 5190 (1,810 700| 1,430
1,300 | 8,140 | 4,810} 1,860 | 700 1,430
1,080 | 7,470 | 4,810 1,820 700 | 1,430
1,430 | 6,920 5,000} 1,780 700 { 1,390
1,820 | ‘6,820 | 8,190 | 1,730 700 {: 1,390
2,870 | . 6,400 | 5,580 | 1,680 ;oo 1,350
....... 6,190 [........[1,680 | 700 ].......

Nore.—Discharge, Feb..3-6 and 25-28, 1919, estimated because of )
dfscnargwag. 1-19, Dec, 2-2, 1019, 3an. 9. to.Feb. 12, and Feb. 20 ta:Mar, s,'mﬁ.?gome

determination of
of serious ice effect.

tice effect. Data inad

te for
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Mmthly dwcharge of Middle Fork of Flathead River near Belion, Mont.; for the years .
ending Sept. 30,1919 and 1920, 4

) leiusge area, 900 square miles.]

"
1
Discharge in second-feet. Run-off.
Month. : ; Per :
Maximum. | Minimum. | Mean. sgﬂwe » Inches. Acre-feet.
e.
1918-19.

760 525 630 0.700 0.81 38,700
552 390 400 544 .61 29,200
452 355, 396 .440 .51 24,300
1,310 320 668 742 .86 41,100
580 320 437 .488 .51 24,800
475 430 454 504 .22 10,800
8,600 475 3,130 3.48 3.88 86, 000
13,600 3,000 7,630 8.36 9.64 462,000
7,030 2,400 | 4,530 5.08 5.61 270,000
3,260 580 1,550 1.72 1.98 95, 300
940 475 ‘871 7468 .86 41,300
475 390 424 471 .53 25,200
390 200 334 .371 .43 20, 500
890 290 331 .368 .41 19, 700
580 475 404 .549 .16 7,840
320 260 204 .327 .10 ;, 660
475 260 389 .432 .37 17,700
4,070 430 1,280 1.42 1,58 76,200
11, 500 2,200 | 7,000 7.78 8,97 | 430,000
10, 800 4,810 7,860 8.73 9.74 *468, 000
5,280 1,680 | 2,010| 3.23 3.72 179, 000
1,600 700 ol 10§ 1.21 57,900
1,430 640 1,150 1.28 1.43 88,400

BIG CREEK NEAR POLSON, MONT. |

Inmnox.—Nm township line between sec. 4, T. 22 N., R. 19 W., and sec. 33,
T. 23 N., R. 19 W,, just below power house of M.wnon Range Power Co., three-
fourths mile above mouth, and 7 miles east.of Polson, Flathead County. .

DRAINAGE AREA.—Not measured.

RECORDS AvAmLABLE.—June 1, 1917, to September 30, 1920,

Gaoe.—Stevens 8-day water-stage recorder on left bank, used since June 14, 1917;
prior to that date temporary gage on left bank 200 feet below.

CHANNEL AND CONTROL.—An artificial control about 200 feet below ga.ge The
- -control :was repaired -Augngh. k8, 1917, but was not completed until October 29,
1917. -Banks high and not subject to overfiow. One channel at all stages.

DiscHARGE MEASUREMENTS.—Msade from foot log just below gage or by wading.

ExTREMES oF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 2.3 feet at 6.30 p. m. May 27 (discharge, 69 seeond—feet),
minimum discharge, 0.6 second-foot September 7.

Maximum stage recorded during year endmg September 30, 1920, 1.78 feet
May 14 (discharge, 29.4 second-feet); minimum discharge, 1 7 second-feet
March 10, computed from kilowatt output. -

~ 1917-1920: Maximum stage recorded 2.4 feet at 6 p.m. June 9 1917 (discharge
from extension of rating curve, 104 second-feet); minimum discharge 0.6 second-
foot September 7, 1919.

Ice.—Stage-discharge relation affected by ice.

DrversioNs.—None.

RecuraTioN.—Operation of power plant materially affects flow, especially during
low-water period. -
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JOCKXO RIVER NEAR JOCKO, MONT.

LocaTioN.—In sec. 10, T. 16 N., R. 19 W., 500 feet above headworks of United States
Reclamation Service Jocko K canal, 800 feet above mouth of Big Knife Creek, and
2 miles northeast of Jocko, Missoula County.

DrAINAGE ArREA.—Not measured.

REeCORDS AvAfLABLE.—April 11, 1918, to September 30, 1918; August-20, 1908, to
September 30, 1916, at old station 2 miles downstream from present site. Flow
at the two points not the same as Big Knife Creek enters, and a canal diverts be-
tween them.

Gaee.—Vertical staff on right bank; read occasionally by employees of United States
Reclamation Service.

DiscHARGE MEASUREMENTS.—Made from suspension bndge 50 feet below gage or by
wading.

CHANNEL AND cONTROL.—Control composed of small boulders and gravel; slightly
shifting. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 5.74 feet May 23 (discharge, 1,080 second-feet); minimum stage, 3.04
feet March 7 (discharge, 48 secogd-feet).

1918-1919: Maximum stage 7.5 feet June 11, 1918 (discharge, 2,720 second-feet);
minimum stage, 3.04 feet March 7, 1919 (discharge, 48 second-feet).

Ice.—Statien not in operation during the ice peried.

Diversions.—None above station. Jocko K canal diverts 500 feet below gage.

ReguraTION.—None.

Accuracy.—Stage-discharge relation fairly permanent; not affected by ice. Rating
curve fairly well defined. Gage read occasionally to hundredths. " Daily dis-
charge ascertained by applying gage height to rating table for days of gage read-
ings, and interpolating discharge for intervals between readings. Records fair.

CoorErATION.—Complete date furnished by United States Reclamation Service.
Monthly computations changed slightly to agree with United States Geological
Survey computation rules.

Discharge measurements of Jocko River near Jocko, Mont., during the year ending
Sept. 80, 1919. . ~
[Made by R. 0. Crawford.]

Feel. - | Secft.

- Bsg
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Daily duchargc, in second-feel, of Jocko River near Jocko, Moni., for the year. mdmg

2233 23383

Nov. | Dec. | Jan. .| Mar. | Apr. | May. Sept.
103 73 51 53 64| a9 458 78
2102 k3 51 52 85 95| 8 % K
. a73f..abl | &8l |. 88 111 L8
73 52 52| a88| al07T| 326 [
73 53 53 53| 104 | 236 a7
73 54 54 50 101 | 4245 Led
a73| 456 | a56| ad48 99 246 77
70 54 55 40 | 6! 247 76
a7 53 56 50 248 676"
64| a52 57 52 101 250 76
a6l 52 a58| 654{ 6103 252 76
63 53| 56 541, 101 ] 254 @76
65 54 54 53 99 | o250 T4
68 55| 52 eB3 98| 338 72
a71| 656 | a5l 63 97 420 670
69| " 57 52 52( @96 502
88| @58 54 52 108 584 a
67| 60| ab6| 452 120 666 L]
@ 66 60 56 53 | 6133 748
66 60 56 53 155 | 83t
aB7 ! «60 56| o54 177 914
63 60| a56 541 20 997 °
50 80 M 55 | ¢ 222 lal,080
a 58 (] 53 55 17 318 R @
581 #4680 o52) 656 o413} 664 66
57 60| 52| 67| -4am| 458 65
o 57 50 531 a38 488 | ¢ 248 ags
55| e50) a33 64| 523 279 65
53 B7 foeenn 70 | 0560 | 310 85
55 76 509 341 64
54 |. 8 ....... 32 cavenen

Monihly discharge of Jocko River near Jocka,

Mond., for the year ending Sept. 30, 1919.

-
P

Q0

Dischatge in second-feet.
Run-off in.
Month. acre-feet.
Maximum.| Minimum.
-

107 91 6,140
73 64.6 3,970
g ual pa
B 55,9 | i
1,080 38’,%

455 )y
£ i
, 240

REVAIS CREEK NEAR DIXON, MONT.

Loocation.—In T. 18 N., R. 22 W., below highway bridge near residence of A. Bishap,
4 miles southwest of Dixon, Sanders County.

DrANAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 30, 1911, to September 30 19186, and October 1,1917, to
September 30, 1919.

Gagae.-—Staff gage attached to tree on nght bank about 100 feet below & log hxghway‘
bridge, read by A. Bishop.

DISCHARGE MEASUREMENTS. —Made by wading or from bridge. o

CHANNEL AND 0oNtROL—Channel narrow; banks high and not subject to ov erflow.
Bed composed of small boulders. Control shifts.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.95 feet May 23 (discharge, 144 second-feet); minimum stage; 1. 40 feet
August 11-31 and September 1-26 (discharge, 4.0 second-feet).

1911-1919: Maximum stage recorded, 3.7 feet June 19, 1916 (discharge, 512
second-feet); minimum discharge, 3 second-feet January 23 to March 19 and
September 13, 1918. .

Ice.—~Ice apparently has little if any effect on stage-discharge relation.

Diversions.—None of importance.

RecuraTion.—None.. The melting snow causes a small diurnal fluctuation during the
spring.

Accuracy.—Stage-discharge relatlon changed shghtly during winter of 1918-19;
fairly permanent during period of records in 1919. Rating curve fairly well
defined. Gage read twice daily to nearest half-tenth. Daily discharge ascer-
tained by applying mean gage height to rating table. Records fair.

CoopEraTION.—Data furnished by United States Reclamation Service.

Discharge measurements of Revais Creek near Dizon, Mont during the year ending Sept.
30, 1919.

{Made by R. O. Crawford.s]

Gage Dis-
Date. height. | charge.

Feet. See.ft.
peveeteeesaraiisassfeeseretasaesaneneseansomaateaneonngaatass 1.49 6.80
et earaizessiisesceseasanacansnsasinnaratnaniasenaneenannn 1.55 8.28

¢ Engineer. U. S. Rec!amation Service.

Daily discharge, in second-feet, of Revais Creek near Dizon, Mont., for ‘the year ending
Sept. 30, 1919.

Day. Apr. | May. | June.|July. | Aug. | Sept. Day. Apr. | May. | June.|July. {Aug. | Sept.
) I 15 99 87 21 7 41 16.....oonn 21 87 45 7 4 4
2eiienieas] 18 87 76 21 9 4 [17.. ... 21 87 36 7 4 4
F: TN 18 87 76 15 1 4 118, 28 87 36 7 4 4
4....... w21 87 76 15| 11 4419 ... ..... 28 93 36 7 4 4
[ SN 21 76 85 15 11 420 ......... 32 | 106 28 7 4 4
[ T 2| 76| 6] 15| ' F a2 ... 40| 18} 28| 7| 4 4
[ ST 21 65 15 7 4lj22....7.... 60 132 28 7 4 4
| S 21 65 55 11 7 41 23.cinninnn. 70 144 28 7 4 +
| SN 21 65 55 11 7 4 024 138 28 7 4 4
100, ....... 21 65 55 ). 7 479 25.... ..., 87 | 132 21 7 4 4
11.......... 21 65 45 11 4 4 125 21 7 4 4
1200, 21 551 45 11 4 4 112 21 7 4 &
) & S 21 55" 45 11 4 4 112 21 7 4 7
14.......... L2 60 45 7. 4 4 118 21 7 4 ki
5. ..., 21 70 45 7. 4 4 gg 21 ’; i o7

Monthly discharge of Revais Creek near Dizon, Mont., for the year ending Sept. 30, 1919.

Discharge in second-feet.
- Run-off in
Month. . N acre-fect.
Maximung | Minimuim. | “Mean.
112 15 42.0 2,500
144 551 92.1 5,860
87 21 43.6 2, 590
21 7 9.97 613
1 4 3.42 333
7| 4 4.37 260
IO SRR A 12,000
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PRIEST RIVER AT OUTLET OF PRIEST LAKE, NEAR COOLIN, IDAHO.

Locarion.—In SW. } sec. 5, T. 59 N., R. 4 W., at southwest end of Priest Lake,
2 miles northwest of Coolin, in Bonner County.

DraiNAGE AREA.—572 square miles.

RECORDS AVAILABLE.—June 18, 1911, to September 30, 1920; fragmentary

GAge.—Stevens, water-stage recorder on right bank 600 feet below outlet; installed™
November 24, 1914; inspected by J. K. Ward. June 18, 1911, to April 6, 1912,
and July 13, 1912, to January 8, 1913, two vertical staff gages on wharf at Coolin
(not accurately referred to bench marks before being destroyed by ice). April
18, 1913, to November 23, 1914, ‘'and August 26 to October 9, 1913#when water-
stage recorder was not operating), inclined staff about 200 feet eaflof wharf at
Coolin. "

DiSCHARGE MEASUREMENTS,—Prior to September 17, 1913, made from ;boat at out-

.. let; after that date, made from a cable about 300 foet above, or by wa&ng

CHANNEL AND cONTROL.—Bed rough; banks high; conirol permanent.*Many large
boulders and angular rocks at control catch logs and cause backwater.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1, 1917,
to September 30, 1918, and May 1, 1919, to September 30, 1920, from water-stage
recorder, 5.86 feet on May 29, 1919 (discharge, 5,800 second-feet); minimum stage,
from recorder, 0.29 foot November 1 and 2, 1917 (discharge, 172 second-feet);
may have been lower at some period when recorder was not operating or when
stage-discharge relation was affected by logs.

1911-1920: Maximum stage recorded, 6.83 feet at 1.30 p. m. May 30, 1917 (dis-
charge, 7,290 second-feet); minimum stage recorded November 1 and 2, 1917,
Ice.—Ice forms on lake and occasionally in river just below outlet. Stage—dmcha.rge
relation not affected by ice except possibly for short periods when ice, running

out of lake, jams on rocks at control.

Diversions.—None.

Recurarion.—None.

Accuracy.—Stage-discharge relation practically permanent except as affected by
logs over indeterminate periods. Open-water rating curves well defined; curve
used after January 4, 1918, revised slightly so as to average the current-meter
measurements better. Operation of water-stage recorder unsatisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height deter-
mined by inspecting gage-height graph. Records excellent October 1 to Decem-
ber 23, 1917; thereafter poor on account of stage-discharge relation being affected
by logs and unsatisfactory operation of recorder.

Coormwmon ~—Gage-height record furnished by United States Forest Service.

Discharge measurements of Priest River at outlet of Priest Lake, near Coolin, Idako, dur-
ing the years ending Sept. 30, 1919 and 1920.

Date. Made by— nerig. | chomge. || Date. Made by— 1orke | o,
4
'

1019, | - Feet. | Sec.ft. 1920, Feet. | Seew-ft.
Aug. 31 | Paulsen and Parker. . 0.81 378 || May 2 1,9 1,060
Oct. 16 | John McCombs.........| .40 218 {{ June 3 3.38| 2,510

Ang. 19 1.06 500

1920, - Sept. 20 1.45 684

May, 2 |-eeee@Dumireeeiernnnnnes 199 1,090 30 1.45 665




SURFACE WATER SUPPLY, 1919 AND 1920, PART XI1—A,

Daily discharge, in second-feet, of Priest River at outlet of Priest Lake, near Coolin, Idaho,
Jor the years ending Sept. 30, 1918-1920. :
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Daily discharge, in second-feet, of Priest River at outlet of Priest Lake, near Coolin, Idaho,
Jor the years ending Sept. 30, 1918-1920—Continued.

]
Day. Oct. | Nov. | Dec. | Jan. { Feb. { Mar. ‘ Apr. | May. | June. | July. | Aug. | Sept.
225 310 | 315| 286! 387| 950 2,460 |2,240! 814 301
229 315 315 283 390 | 1,080 | 2,460 | 2,180 94 391
229 312 | 281 | 393|1,070|2,460 | 2,130 | 763 ag7
236 206 | 312| 27| 397|1,110| 2,460 | 2,080 | 738 378
244 292 307 276 400 | 1,150 | 2,460 | 2,020 720 366
240 |0 240 | 206 | 312 | 274, .403|1,200.2,4601 1,020 | 703: 362 -
4 296 | 319 ggo 406 | 1,240 |- 2,570-|°1,8%0: | 680 2
240 292 3 7. 410 1,240 | 2,570 | 1,790 657 o
233 319 204 413 | 1,380 | 2,600 | 1,700 846 48
236 317 300 416 | 1,770 | 2,810 | 1,620 630 342
233 314| 306 | 4212,130 (2,810 | 1,570 | 630 370
225 312 313 426 | 2,300 | 2,810 | 1,520 630 38
229 200 310 320 457 | 2,460 | 2,810 | 1,570 615 430 -
229 326| 490 2,600 | 2,810 | 1,520 | 589 428
20| 238 306 | 327 | 524280/ 2 1,470 | &8 504
240 329 538 | 2,080 | 3,050 | 1,420 543 509
242 301 330 558 | 2,930 | 3,050 | 1,380 504 &19
243 209 331 578 | 3,050 1 3,050 | 1,330 495 519
277 245 296 333 599 | 8,050 | 3,050 | 1,280 485 519
277 246 294 334 625 | 3,170 | 2,930 | 1,240 471 51
285 248 292 334 657 | 3,170 | 2,930 | 1,200 471 634
285 | 251 292 | 338| 680 3,170 | 2,930 | 1,150 | 457 553
285 259 201 342 703 } 3,170 | 2,930 | 1,110 452 578
277 | 277.|t 00| 200| 350 | 720)3,050 | 2,810 [ 1,070 | 439 599
285 | 288 200 | 358 726 |2,930 | 2,600 | 1,080 426 615
270 300 280 362 751 | 2,930 | 2,600 990 412 630
303 280 5 (2,810 | 2,570 | 950 | 412 652
270 311 288 374 820 | 2,570 | 2,460 910 395 662
315 288 374 875 ) 2,570 | 2,350 910 680
315 319 [....... 374 910 | 2,570 | 2,300 875 412 691
...... 319 319 {.......| 318 |.......| 2,670 |.......| 834 .+ SO
Nore.~Recorder not operating over uent perfods; braced figures show mn
inclu determined after comparison ﬁ‘axreoords of flow of other streams. %

Feb. 3-23, and m n»m 1018, May 2-12, July 24 to Aug. 5, Oct. 8, and Déc. 17-20, 1916 tmd Fob,
22-28, Mar. 1-5, 6 15—1 A.pr 2-9, Julys—i) and Sept. 21, 1920, interpolated.

Monthly discharge of Priest River at outlet of Priest Lake, near Coolin, Idako, for the years
ending Sept. 30, 1918-1920.

[Drainage area, 572 square miles.}

Discharge in second-feet. Run-off.
Month. /! Per
Maximum, | Minimum.] Mean. | square | Inches. Acre-feet.
1917-18.
' 21| 0.38 0.44 13,600
184 .322 .36 10,900
299 523 "60 18,400
707 1.24 1.43 43,500
57| .99 1.03 31,500
558 976 |- L13 34,300
1,570 | 2.74 - 3.06 97 400
, 300 5.77 6.65 203,000
3,360 5.87 6.55 200,000
1400 | 2.45 2.8 36,100
8566, 1.15 1.83 40;
434 750 185 25,800
Luo [ 1.4 26.25 801,000
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Monthly discharge of Priest River at outlet of Priest Lake, near Coolin, Idaho, for the
yeqrs ending Sept. 30, 1918-1920—Continued.

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimum. | Mean. sgtlxﬂare. Inches. | Acre-feet.
e
1919,
262,000
214, 000
87,300
35,000
18,100
616,000
1919-20.
.365 .42 12,
.442 .49 15,100
.449 .52 15,
.521 .60 18,300
.530 57 17,400
566 .65 19,900
.983 1.10 33,400
4.02 4.64 141,000
4.74 5.29 161,000
2.53 2.92 , 200
560 979 1.13 34,400
691 342 485 .848 .95 A
3,170 188 810 1.42 19.28 587,000

SULLIVAN LAXE NEAR METALINE FALLS, WASH,

LocaTron.—Approximately in sec. 31, T. 39 N., R. 44 E. (unsurveyed), near forest-
ranger station at north end of Sullivan Lake, 41 miles east of Metaline Falls,
in Pend Oreille County.

DramnagE ArEA.—Not measured.

REecorps avarLaBLE.—May 16, 1912, to September 30, 1920, |

Gaee.—Since May 9, 1913, float gage on dam at outlet of lake; read once daily to
half-tenths by A. J. McDougall. Prior to May 9, 1913, a vertical staff gage at
same site and datum.

ExTREMES OF STAGE.—Maximum stage recorded during year ending September 30,
1919, 26.6 feet May 23; minimum stage recorded, 11.2 feet March 10, 31, and
April 1. :

Maximum stage recorded during year ending September 30, 1920, 23.6 feet

July 25; minimum stage recorded, 0.7 foot April 9-10, 1920.
1912-1920: Maximum stage recorded, 26.6 feet June 17-20, 1916, and May 23,
1919; minimum stage recorded April 9-10, 1920.

ReaurarioN.—Most of the surplus flow of Sullivan Creek is diverted into the lake.
Sufficient water is stored in the lake to afford a continuous flow of about 60 second-
feet in flume of Inland Portland Cement Co. Zero of gage at elevation of gate
sills; crest of log chute is 22 feet, and crest of spillway 25 feet above gate sills.

CoorERATION.—Gage height furnished by Inland Portland Cement Co. .
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SULLIVAN CREEK NEAR METALINE FALLS, WASH.

Locartion.—In sec. 30, T, 39 N., R. 44 E., one-eighth mile below Outlet Creek, half
a mile below Sullivan Lake, and 4 miles east of Metaline Falls, Pend Oreille
County.

DratAGE AREA.—Not measured.

REecorps AvAtLABLE.—May 16, 1912, to September 30, 1920,

Gao.—Vertical staff in four sections on left bank, installed September 21, 1917.
" Lower sections of gage destroyed May 17, 1919, and 8 temporary gage was mstalled
Msy 25 4t same location; readings from temporary gage referred to datum of
" previbus-gage. Gage read by A. J. McDougall. Prior to September 21, 1917,

.. verfieal staff on-right bank directly opposite present gage and at same datum

Drwmem MEASUREMENTS.—Made by wading or from cable 40 feet below gage.

(}x&.nmnn AND_CONTROL.—Otream bed of cobblestones and coarse gravel; shifting.

" Banks high and not subject to overflow. Gradient steep. = Stage of zero: flow;,

according to medsurements made October 27, 1919, gage height 0.0 foot.
EXTREMES OF DISCHARGE.—Maximum stage reoorded during year ending September
30, 1919, 4.4 feet May 23 (discharge, 1,580 second-feet); minimum stage recorded,
1.10 feet March 25 (discharge, 46 seoond-feet).
Maximum stage recorded during year ending September 30, 1920, 2.3 feet on
June 10 and 19 (discharge, 495 second-feet); minimum stage recorded, 0.95 foot
April-2-5 (discharge, 56 second-feet).
1912-1920: Maximum stage recorded, 4.2 feet June 2, 1913 (discharge, 1,650
second-feet); minimum stage recorded on March 25, 1919.
Ice.—SBtage-discharge relation affected by ice only during extremely severe winters.
Diversions.—Water is diverted from Sullivan Creek about a mile above station for
storage in Sullivan Lake, but entire run-off of drainage basin passes gage.
REGuLATION.—Storage in Sullivan Lake is used by Inland Portland Cement Co. to -
i increase low-water flow.

Accuracy.—Stage-discharge relation changed on April 8 and May 23, 1919; slightly
affected by ice December 11-16, 1919. Rating curves fairly well defined up to
1,000 second-feet. Gage read to hundredths once daily; difficult to read gage
accurately owing to surge. Daily discharge ascertained by applying daily gage

. height to rating table. Records poor prior to May 23, 1919; good thereafter.
CooPERATION,—Station maintained in cooperation with United States Forest Service
and Inland Portland Cement Co. v

Discharge measurements of Sullivan Creek near Metaline Falls, Wash., during the years
ending Sept. 30, 1919 and 1920. -

Date. Made by— poase | oix | Date. Made by— Dk | choams,
1018, Feet, | Secft, || 1020,
Oct. 20 | D.7J, F. Calkios........ 1.38 | 80.6 || Apr. 26
2 .ot 13| 834
May 20 1.
1919, Aug. 9 1.
Apr. 23 | R. B. Kilgore.......... 1.69 189 TR ']
b 169 | 186
116 83.6
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Daily discharge, in second-feet, of Sullivan Creek near Metaline Falls, Wash., for thc years
ing Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
77 81 97 64 106 84 74 526 | 1,030 o1 109 108
77 83 97 64 103 88 77 526 880 361 118 110
79 83 97 64 103 88 79 479 731 340 123 114
81 84 97 81 9 88 120 479 635 318 155 118
83 84 7 81 95 86 145 433 780 318 149 136
81 84 9 81 92 86 180 410 731 207 146 138
83 83 9 81 92 86 186 387 731 297 133 141
83 83 9 92 86 278 433 483 276 128 144
81 83 9 79 101 86 258 433 683 276 120 141
81 81 81 79 103 86 258 387 731 264 120 141
83 83 72 83 101 67 258 320 635 264 120 *141
86 79 72 83 95 66| 208 20| @35, 248, 118 141
8 81 70 81 9 67 116 28 635 186 111 146
83 83 74 8t 88 67 113 299 685 173 107 111
84 3 72 81 88 69 115 342 635 160 107 109
101 84 72 81 88 64 128 433 635 160 105 109
1 81 70 81 88 62 133 528 635 149 102 109
101 81 70 86 86 G0 173 574 635 138 100 109
101 81 106 86 59 183 622 635 138 100 102
88 81 70 108 86 59 193 790 435 146 100 102
83 81 69 108 86 59 193 790 588 138-1 100 100
83 79 69 108 86 60 193 | 1,240 588 136 100 a8
81 69 69 106 86 66 186 | 1,580 588 136 100 98
81 64 69 106 84 5211901 1,520 %2 133 98 28
81 70 68 106 84 46 258 | 1,460 133 98 100
81 70 67 108 84 67 342 [ 1,400 541 133 98 109
81 81 67 108 84 110 433 | 1,340 541 133 98 111 -
84 95 67 108 84 59 502 | 1,460 541 133 96 109
84 97 67 62 526 | 1,180 405 133 9 108
83 97 67 70 526 | 1,130 361 109 98 109
8 eeennnn 67 74 feeeenn. 1,130 |....... 100 102 .......
100 89 113 106 113 75 57 78 144 166 126 361
109 89 109 102 118 7 56 60 138 166 123 361
102 87 111 102 118 7! 56 59 173 1668 120 340
100 85 109 92 118 75 56 62 179 166 120, 318
100 85 109 89 118 74| . 56 87 199 166 120 318
100 85 107 118 72 57 75 236 166 116 236
100 84 107 89| - 118 72 59 318 166 113 14
100 84 102 92 118 72 60 113 340 155 113 128
100 126 109 113 71 61 141 450 41 98 118
98 126 102 113 113 71 61 173 495 138 96 138
98 126 100 113 11 67 75 276 405 138 100 149
98 128 100 113 109 61 27 340 136 102 152
98 130 100 113 107 64 75 276 383 133 102 182
98 133 100 109 107 66 76, 276 361 | :.128 98 192
98 138 100 107 105 66 61 276 361 138 98 189
98 141 100 107 105 61 61 276 | « 361 146 96 182
98 138 102 107 105 61 68 318 450 144 96 17
98 144 100 107 105 60 75 207 450 1468 94 1
96 14 100 105 105 60 84 297 405 146 9 160
9% 141 100 98 105 59 85 256 361 146 92 160
9% 141 102 109 94 59 85 199 450 146 92 160
9% 138 102 138 90 60 85 138 450 138 340 141
9% 138 | 107 138 89 59| 8 113 428 | 138| 340 138
90 133 107 138 85 59 87 92 818 136 340 138
87 136 | 107 138 85 59 84| 166 26| 133| 340 120
Blomomlomlog o2 g mlmom w o
94| 113( 10| 133 % 58 94 ﬁ% "218 | 1301 -318 13
92 113 109 138 75 58 92 236 |- 199 128 405 113
92 13 107 138 |....... 58 94 199 166 128 §35 111
90 I....... 107 188 |....... 57 leweannn 179 [....... 2 B P
Nore.—Gage not read Dec. 25 and 29-30, 191 Aug 31 to Sept $ and Dec. 25, 1919; discharge
Gage heights May 17-24, 1919, esﬂmated’ 8’ Stage-discharge relation allghtly a by fce

Dec. 11-16, 1919,




I
1
'
'
i

142 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A,

{" o T ARG a i RN R
L . y

Monthly discharge of Sullivan Creek mear Metaline Falls, Wash., Jor the years ending
Sept. 30, 1919 and 1920.

Discharge in second-feet.

" ! Run-off in
Month. i acre-feet.
Maximum. | Mipimum.| Mean.’
1918-19,

103 77 84.6 5,200
97 64 81.6 4,860
99 67 78.1 4,800
108 64 9.4 5,560
106 84 91. 4 5,080
110 46 71.9 4,420
526 74 221 13, 200
1,580 278 749 46,100
1,030 361 642 38,200
361 109 203 12,500
155 96 111 6, 820
146 98 117 6,960
1,580 46 212 154,000
109 87 97.1 5,970
144 84 119 7,080
113 100 105 6,480
138 89 113 6,950
118 75 103 5, 920
75 57 64.5 3,970
94 ’ 56 72.6 4,320
318 59 188 11,600
495 138 325 19,300
166 128 144 8,850
405 92 184 11,300
361 111 181 0, 300
THe FeaT. .. ..euteen e eiraan e e aaanaeaennn beee 495 56 141 103, 600

i

KETTLE RIVER BASIN.

CURLEW CREEK NEAR CURLEW, WASH.

Locarion.—In sec. 21, T. 38 N, R. 33 E., 1400 feet below mouth of Lambert Creek
half a mile below outlet of Curlew La]{e, 9 miles above Curlew, and 12 miles
northeast of Reliance, Ferry County. |

DRAINAGE AREA.—93 square miles (measured on topographic and Forest service maps;
uncertain because divide between Curlew Creek and Sanpoil River can not be
determined accurately).

Recorps avaiLaBLE.—May 4, 1917, to September 30, 1920.

Gage—Vertical staff on right bank attached to upstream wing wall of railroad culvert;
read by Henry Kuehne and Mrs. P. G. Kuehne. Gage was lowered 0.3 foot
August 25, 1920; gage readings August 25 to September 30, 1920, reduced to
datum of previous gage.

DiscHARGE MEASUREMENTS.—Made by wading. :

CHANNEL AND CONTROL.—Sensitive control formed by wooden culvert under railroad,
having a free fall of 1 foot. Banks above gage fairly high, not subject to overflow.
Channel below culvert crooked, subject to overflow at high stages. Stage of
zero flow, according to levels run October 8, 1918, gage height —0.12 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.4 feet May 23 (discharge, 50 second-feet); minimum discharge esti-
mated at 0.5 second-foot December 31 to January 5, when stage-discharge relation
was affected by ice.

Maximum stage recorded during year emding September 30, 1920, 0.9 foot
May 14 and 15 (discharge, 12 second-feet); no flow December 12 and 13 and
September 22-26 and 29-30.

1917-1920: Maximum stage recorded, 3.08 feet May 30, June 2 and 6, 1917
(discharge, 65 second-feet); no flow December 12 and 13, 1919, and September
22-26 and 29-30, 1920.
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Icr.—Stage-discharge relation seriously affected by ice; flow estimated from gage-

height record, observer’s'notes, and weather records.
Diversions.—None.

REecuration,—Natural storage in Curlew Lake.
Accuracy.—Stage-discharge relation changed by leak under the control for indefinite

periods assumed to be April 1 to June 18, 1919, February 1 to March 381, and Au-
Rating curves well ‘defined. Gage read

gust 1-24, 1920; also affected by ice.

once daily to hundredths. Daily discharge ascertained by applying daily gage
height to rating table or by shifting-control method during periods when stage-

discharge relation was affected by leakage under the control.

Records excellent

except for periods when stage-discharge relation was affected by leakage under

_the control or by ice, for which periods they are fair.

Du}charge measurements of Curlew Creek mear Curlew, Wash., during the years endmg‘
Sept. 30, 1919 and 1920.

. Gage Dis- Dis-
Date. Made by helght. | charge. || Date: .| charge.
1918. Feel, | Sec.ft. 1919, Sec.ft.
Oct. 8 0.15 1.04 || Aug, 21 1.38
8 .15 .99 )
81.. .15 1.08 1920.
- Apr. 20 2.06
1919. 8. .20 2.30
May 8 2.02 40.0 May 14 .90 11,7
2.06 40.3 14 .88 11.4
Ang. 21 .20 1.42 || Aug. 25 .00 .25

e Estimated; flow too small to measure.

o

Daily ducharge, n swmd-feet of Curlew Creek near Curlew, Wash. for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. Dec. { Jan, | Feb. | Mar. | Apr. | May. July. Sept.
1918-19.

0.9 1.1 1.4 5.9 50| 15.7] 42 42 7.3 2.6 1.0
1.0 1.3 1.6 6.2 4.9 157} 42 39 7.6 2.4 1.0
1.0 1.3 1.6 8.7 4,71 16.8| 42 37 7.5 2.3 Lo
1.0 1.5 1.8 4.9 4.6 17.8| 42 38 7.1 2.4 1.2
1.1 1.4 1.9 4.6 4.7 18.8| 42 33 6.8 2.8 1.8
L0 1.4 1.9 4.3 4.7 1.9 42 32 6.5 2.7 1.1
1.0 1.3 1.8 3.9 4.8 21 -42 29 6.7 2.6 L3
1.0 13| L9 4.4 48| 22 39 28 6.4 2.4 1.4
1.0 1.1 1.8 0.6 5.1 49| 22. 39 28 . 6.1 2.4 L6
1.0 1.4 1.8 5.8 4.9 23 39 27 5.8 23 1.6
1.0 1.4 1.9 5.5 50| 23 42 24 5.7 2.2 1.8
1.0 1.3 2.0 5.4 49 23 42 23 5.5 2.2 1.7
1.0 1.3 2.0 5.1 4.6! 23 42 22 5.4 2.1 1.6
1.0 1.4 2.0 5.0 4.5} 23 42 21 3.9 2.0 1.4
1.0 1.6 2.1 5.2 43| 2B 44 19.9 3.8 1.9 1.5
1.2 1.8 5.1 4.1 24 44 18.8 3.6 1.8 1.4
1.4 1.7 .6 5.0 4.0 24 44 17.8 3.7 1.8 1.3
1.6 1.7 1.0 5.1 711 26 4 16.8 3.8 1.7 1.4
1.3 1.8 2.2 541 11,21 28 44 15.7 3.4 1.8 1.3
1.1 1.7 2.0 5.5] 126 | 28 47 13.6 ] -3.4 1.6 1.3
1.0 1.6 2.0 581 1.2 29 47 3.2 1.4 1.3
1.0 1.6 2.2 541 10.9! 29 50 3.3 1.4 1.2
1.0 1.5 1.0 3.0 49( 1.6 | 30 50 3.4 1.3 1.1
.9 1.6 * 3.6 4.61 12.6 | 32 50 3.4 1.3 1LY
1.0 1.7 ' 3.9 44| 12.6 | 34 47 3.2 1.2 Lo
1.0 2.0 4.6 4.5] 12.6 36 44 3.1 1.2 L0
1.0 1.8 4.9 4.9) 13.6 | 37 47 2.8 1.1 L0
1.0 1.6 5.2 51| 146 39 47 2.8 1.0 ]
1.0 1.6 5.4 14.6 | 39 47 . 2.8{. LO 1.0
L0 1.4 5.5 . 15.71 39 44 2.7 1.1 .2
1.0 5.7 15.7 |oeennss 44 2.8 L2 0cenen
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HALL CREEK BASIN. . Lo
HALL CREEK AT INCHELIUM, WASH. ’

Locarion.~—In NE. } sec. 8, T. 32 N., R. 37 E., half a mile above highway bridge, .
three-fourths mile above mouth, and three-fourths mile northwest of Inchelium
in Ferry County.

DrAINAGE AREA.—163 square miles; at former location at Wires Bridge, 8 m:lmabove
mouth, 160 square miles; measured on topographic map and maps of Dolvﬂ.lo
Indian-Rekervation and Colville National Forest.

RECORDS AvAmABLE.—December 18, 1912, to September 30, 1920.

Gaae.—Stevens water-stage recorder on nght bank half a mxle above highway bridge
since August 27, 1916; inspected by Walter Johnson and H. G. Parmeter. - For
description of previous gages see Water-Supply Paper 442.

DiscEARGE MEASUREMENTS.—Made from cable 15 feet downstream or by wadmg .

CHANNEL AND CcONTROL.—Bed of stream composed of gravel and boulders; shifts
during extremely high water. Channel straight above and below gage. Banks
high. Stage of zero flow according to measurements made August 23, 1919, aad
August 27, 1920, gage height 0.7 foot.

ExTREMES OP DISCHARGE.—Maximum stage during year ending September-30, 191&,
from water-stage recorder, 3.85 feet at midnight April 29 (discharge, 730 agoond~
feet); minimum discharge estimated at 4 second-feet on January 1, when stage-
discharge relation was affected byice. @~ . ..

Maximum stage during year ending September 30, 1920, from recorder, 2. 22
feet at 5 p. m. May 11 (discharge, 92 second-feeg); minimum stage, from recorder,

14 iee} at:2 p. m. July 28 (discharge, 5.8 second-feet). .

1919-16%0: Maximum stage recorded, 3.10 feet at 6.20 a. m. April 16, 1014 (dis-
charge, 965 second-feet); minimum dischatge pmbably occurred -on January 1,
1919. .

Ice.—Stage-discharge rela.tmn seriously affected by ice; flow estimated from -gage-
height record, discharge measurements, observer’s notes, weather reowdl, and
comparison w1th records for near-by streams. .

DiversioNs.—Water is diverted for use in Gwen mine power plant but is retumad S
above gage. .

Reeurarion.—Effect of operation of power plant negligible.

Accuracy.—Btage-discharge relation changed during high water on April 30, 1919;
also affected by ice. Rating curves well defined below 500 second-feet; curve-
used for year ending September 30, 1920, revised slightly so as to average the cur-
rent-meter measurements better, Operatmn of water-stage recorder satisfactory
.except November 1-16, 1918. Because of discrepancy at high stages between
readings of outside and mmde gages recorder was referred to outside gage. Daily
discharge ascertained by applying to rating table the daily mean gage height
determined from recorder graph by inspection. Records good except for periods
when recorder was not operating or when stage-discharge relatiop was affected by
ice, for which they are poor. .

Discharge measurements of Hall Creck at Inchelivm, Wash., during the years endmg
Sept. 80, 1919 and 1920.

- | Gage | Dis- G Dis-

Date. |.  Madeby— %.| charge, || Date. Made by— height | charge.
1918-10, Beeft. || 1919-20,
Oct. 10 12.4 ﬁ;ﬁ)r. [}

u 12:2 || Mey 7
el 33 || Aug. 22

T. .

P 13 s || F %
May 6 412
Aug. B a8
" 176

@ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Hall Creek at Inchelium, Wash., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
10 ) 13 54 45 272 658 234 62} 27 18
10 16 44 316 634 221 61| 28 18
10 17 44 352 574 206 58| 26 17
11 18 40 44 420 500 192 85| 31 - 16
12 20 57 44 520 456 182 541 35 17
13 20 48 44 465 425 170 541 33 18
14 |} 20 20 46| 4| 4127 3961 162 511 29 19
13 ||~ 19 47 | .. 447384 - 380 | 188 4281 27 20
13 19 48 43 | 352 376 150+ 451 25 20
13 18 57 44 348 380 145 4| 23 20
13 18 60 45| 356 | 380 138 43| 28 18
13 16 58 451 344 | 380| 132 421 22 22
12 15 56 45 344 360 125 39} 22 27
12 16 54 46 332 344 119 7 2 22
121 4 n ’ 53 48| 316 | 332 114 35| 2 20
13 54 47 300 332 110 3B 2 18
201 34 . . 54 49| 320 340 106 3| 2 18
18| 29 9 18 51 58 450 332 100 3] 2 18
16 | 26" 28 49 66 505 328 95 314§ 20 18
4| 2 70| 38 51| 65| 50| 36| | 31| 19 17
L1410 28 31 50 67| 505 48 85 311 18 17
131 20 73] 3 49 74 490 364 82 301 18 17
1B 16 67 48 83 480 372 79 201 18 18
13| 85 134 98| 505368 | 77| 3018 17
13 102 106 | 556 | 348 74 2| 18 17

604 340 71| Y28} 17 17
640 320 48" 29| 17 17
708 304 67 28| 17 17
....... 694 290 64 27| 17 .18
708 276 64 26| 17 18
seeneedd)] | O3 jececred] 2N feoe.. PIs 254 |cooa.. 26 17 cevadon
17 70 48 24] 10 13
17 70 46 231 10 12
17 69 44 201 10 11
17 68 42 19 97| 11
17 65 42 18| 97| 10
17 61 42 18 9.7 10 -
17 66 45 17 9.3 10
18, 72 60 . 17 9.831 .97
18 74 58 15 9.1 9.3
19 74 53 18 9.31. 10
19 85 49 14 9.3 1
22 85 47 17| 8&8; 12
88| 79| 48| 20| 86| 13
46 82 45 20 86 "13
87 ). 47 19 8.1 14
39 784 46 16 8.1 12
39 74 44 15 7.6 12
36 72 41 15 7.9 11
40 69 39 14 8.3 10
48 68 37 13 83 10
45 65 35 13 8.1 12
40 63 35 13 8.3 14
42 60 33 13 83 18
40 58 33 13 81 24
41 56 33 12 8.3 20
44 54 35 12 9.1 18
54 56 32 121 10- 16
6l 57 31 10| 12 15
61] 52| 28| . 11| 13 15
691 40} 26| - 11 14
....... 48 |.......| - 10] 15 PR

Nore.—Water-stage recorder not cﬁprating Nov. 1-16, 1918; discharge obtamed by hydrogmphie com-~

ggrlson with near-by streams.

e estimated beeanse of ice Nov,

18, Jan. 1-17, Feb. 2-5, 24-28, and Nov 12-1 1919. No record Nov. 26, 191
figures show mean discharge for period includ

9 to Mar. 13,

2.0, Deo 1 1417 10-21, 251
ijcecf
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Monthly discharge of Hall Creek at Inc}wliu-rg, Wash., for the years ending Sept. 30, 1919
and 1920.

Discharge in second-fect.
Run-oft in
Month. " acre-feet.
Maximum. | Minimum. | Mean,

1918-19.

20 13.7 842
............ 20.5 1,220

20 . 12.4 762

134 |. 8.7 2,070

60 |, 0.4 20740

230 73.5 4,520

706 450 . 26, 800

658 382 23,500

234 o4 123 7,320

62 26 38,7 2,380

35 17 22.0 1,360

27 16 18.5 1,100

706 |.oeesennnn.- 103 74,600

22 18,5 1,140

b2 IO 18.9 1,120

17.0 1,060

18.0 1,110

15,0 863

FAT feeceemecanes 15,7 965

69 34,5 2,050

85 6.9 4110

60 41.4 2,480

24 15.5 ]

15 9,51 585

‘U 13.0 T

85 3.7 17,200

-Note.—In order that total annual flow might be determined, h estimate by comparison with

a
Nespelem River at Nespelem was made for the period Dee. 1, 1919, to March 13, 1920.

STRANGER CREEK BASIN.
STRANGER CREEK AT METEOR, WASH.

Locatron.—In sec. 21, T. 32 N., R. 36 E., at highway bridge at Meteor, 8 miles south-
west of Inchelium, Ferry County.

DramnaGE sAREA.—Not measured.

RECORDS - AVAILABLE:—August 29, 1916, to September 30, 1920.

Gaee.—Vertical staff on right bank 15 feet downstream from bridge; read by E. J.
Sparling.

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTRoL.—Bed composed of gravel. One channel at all stages. Left
bank subject to overflow at extremely high stages. Concrete control 6 feet down-
stream from gage. Stage of zero flow, according to measurements made April 6
and August 23, 1920, gage height zero.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septémber
30, 1919, 2.0 feet April 7-12 and April 20 to May 3 (discharge, 164 second-feet);
minimum discharge estimated at 0.5 second-foot on January 1 when stage-
discharge relation was affected by ice.

Maximum stage recorded, during year ending September 30, 1920,.0.62 foot at
7:30 a. m. April 13 (discharge, 15.3 second-feet); probably no flow on December
12; creek frozen almaost solid.

1916-1920: Maximum stage recorded, 2.0 feet May 15-19, 1917, April 7-12 and
April 20 to May 3, 1919 (discharge, 164 second-feet); probably no flow on Decem-
ber 12, 1919.
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Ice.—8tage-discharge relation affected by ice for short periods; flow estimated from
recorded gage heights, discharge measurements, observer’s notes, weather records,
and comparison with near-by streams.

DriveErsioN.—None.

REecuraTION.—None.
Accuracy.—Stage-discharge relation changed gradually June 1 to August 22, 1920,

on account of leak under concrete control; also affected by ice.
well defined.  Gage read twice daily to hundredths, with the exception that no
readings were made on Saturday afternoons. Daily discharge ascertained by

Rating curves

applying daily mean gage height to rating tables or by shifting-control method.
Records excellent, except for periods when stage-discharge relation was affected
by ice, for which they are poor, and June 1 to August 22, 1920, for which they are

fair.

chharge measurements of Stranger Creek at Meteor, Wash., during the years ending
Sept. 30, 1919, and 1920.

Date. Made by— hm. chI;lrsgPe Date. Made by— hgi;ﬁ. chgrisg‘e.
1018, Feet. | Secqfr. |l 1019, | ecft.
. o.glg Xay 21 ‘12::-
: Ve % 2.2

3.5 1920.
158 {2 L 6] 47 82
164 ¥ 7 .50 98
124 7 .50 101

Daily discharge, in second.feet, of Stranger Creck at Meteor, Wash., for the years ending
Sept. 80, 1919 and 1920.

MOQME W dedCd R RROD OI00000 N 000

Day. Oct. | Nov. | Dec. | Jan. |' Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1018-19.

1 0.8 Lo 3.7 15.1 49 164 | 45 14.2 5.6 2
.9 1.0 3.7 16.1 49 164 | 41 14.2 5,6 2.
1.0 1.6 3.9 16.1 72 164 | 39 13.3 6.2 2.
1.1 2.1 3.9 16.1 118 156 | 87 12.4 8.2 2.
1.4 2.1 3.9 1 2 15.1 132 1487 37 12.0 89 2
L0 1.8 3.7 13.3 148 132{ 35 12.0 5.6 2.
.9 1.8 3.7 15.1 1684 125 | 35 11.6 5.6 2.
.9 1.8 3.9 15.1 164 18| 33 1.6 5.6 2
.9 1.8 3.9 14.2{ 15.1 164 11245 30 1.2 8.0 2.
.9 2.8 4.2 6.1 15.1 164 112 | 28 10.7 4.4 2.
9 .31 4.4 17.2 | 15.1 164 127 28 10.7 3.9 2.
.9 2.8 5.0 17.2 | 15.6 164 9 26 10.7 3.9 2.1
.9 28 5.0 17.2 ] 15.6 1561 031 25 10.7 3.9 2.
9 3.5 5.0 .| 16.6 | 16.1 148 8| 25 9.9 3.9 2.
.9 6.2 5.0 s 16.1 | 16.1 148 88| 2 9.91 87 2.
L4 4.7 5.0 14.7 | 151 148 82 23 9.5 37 2,
1.2 4.4 5.0 12,41 16.1 8 e 22 9.1 3.7 2
1.1 4.2 5.3 13.3 | 16.1 156 72 21 8.4 3.5 2.
1.1 4.2 5.0 19.5 | 16.1 156 671 21 8.0 3.1 2.
1.0 4.2 5.0 6.1 18.3 164 671 21 7.6 3.1 2.
1.0 4.2 6.1 17.2 164 67 ( 19.561 7.6 314 2
1.0 3.9 16.1| 17.2 164 671 18.3 7.6 2.8 2.
Lo 2.1 13.3 | 183 164 62| 18.3 6.9 2.8 2.
L0 . 18.3 164, 60 | 17.2 6.9 2.8 2.
1.0 19.5 164 59 | 17.2 6.9 2.8 2.
toll o ff M3 3% | m | 1ee| 58| 61| 69 28] 2
" 1.3 23 164 56| 151 6.6 2.4 2.
L3 27 164 521} 15.1 6.6 2.4 2.
L1y i i feeeeens 28 164 49 | 15.1 6.2 2.3 2.
18 21 U | R | N O 35 164 48 | 14.7 6.2 2.41.. 2.

Y 15 RS | B | N OO 40 f...e... 48 laveunen 59 2.4 ... .
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Daisy discharge, in seco
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nd-feet, of Stranger Creek at Meteor, Wash., for the years ending
ept. 30, 1919 and 1920—Continued.

O¢t. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. { May. | June. | July. | Aug. | Sept
21| 17 09! 17| 84| 50| L1]| o
3.1 L7 9.1 1.7 &2 45| 11 9
21| 18 7.6} 107 &4 42! 10 X
2.1 L8 9.5| 10.3| 84| 42| .8 .8
20| 1.8 9.1{ 103{ 81| 38 .7 L&
1.8 1.8 87| 99| 81] 33( .& T
L7| L3 9.1 99| 85| 3.3 .5 .6
L7 .7 01| 99} 93! 33 .5 v
1.6 9.5 99| &5 33 5 .6
1.6 9.1| 103] 85| 3.3 .5 T
L6l 45 9.1 10.3] 81| 3.3 .5 .0
18 E 90.1| 90.3| &1} 4.3 .5 1.1
1.6 H | 138.3] 10.3] 7.7} .38 .5 16
1.6 3 5] 10.7] 10.3] 7.8] 3.8 .5 1.8
1.6l - 187 10.3] 7.8 3.4} ..5 1.1
16} 2.3 2 2 10.7] 99! 71| 30 .8 1.0
1.6] 2.4 16.7] 9.9{ 71| 3.0 N 1.0
1.6 2.6 0.7 99| 71| 28§ .8 1.0
L6 2.4 1.6 9.91 68| 28 .6 L0
L8| 24 16| 99| 84| 26 .6 Lo
16| 2.4 me| 95| 58| 2.6 .8 1.3
1.8 2.4 10.7| 9.5] 58! 2.3 .6 1.8
16| 2.6 0.7 o5l 55 23 8l 2k
14] 26 10.7{ 9%1{ 55| 22 6 20
L4 2.6 10.7| 91| 55| 20 .6 1.7
1.4 2.4 10.3] 87| &6 20| TH L8
.61 21 103 91| 53| L7 .8 1.6
1.7 61 . 909] 91 53| L8 .8 1.4
.71 2 9! 99! 84| 58| 1L6f ‘L2{ L3
17 .14 17| 84| 50| 14! 13 1.3
3.7 |eeeen.. 5 faennn 84 e 14| LOf.e...
Non.—-Disx'har%e estimated because of ice Nov. 24-30, Dec. 21, 1918, to Feb. 8, 1919, Feb. 24-28, Nov,
9-~15 and 28-30, 1019. Discharge June 1 to August 22, 1920, ascertained by shifttng—controi method. | Braced
figures show mean discharge for periods included.
Monthly discharge of Stranger Creck at Meteor, Wash., for the years ending September 30,
1919 and 1920. |
Dischazge in second-fect, n&-oa
Month, -~ n acre-
Maximum. { Minimum. {| Mean. eet.
) |
1.03 |
27| | (&3
3881 | 908
48 | o
11.1 ! 616
18.6 1,140
147 8,750
2.5 5,690
B4 1,510 -
2.421 | 519
o301 | 240
2,36 | 140
26.7 19,300
1.68 | 108 )
1.96 T
2.0 | 123 ¢
2.0 | 123
t 2.0 Ious e
5.65 Y
10.1 {601
%] 600
7.10 422
2.96 182
.70 43.0-
L 69.6
2.92 2,850 -

Nore.—Monthly
flow for gaging stations on Hall Creck and Nespelem

iver; gage not read Dec. 7, 1919,

discharge December, 1919, to March, 1920, rouéhly estimated by i tion of I ds of
R 1919, to Mar, 21
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SPOKANE RIVER BASIN.
COEUR D’'ALENE LAKE AT COEUR D’ALENE, IDAHO.

Locarion.—In 8W. sec. 18, T. 50 N., R. 4 W., at Johnson’s Wharf, 800 feet southeast
of railroad station at Coeur d’Alene, Kootenal County.

DRAINAGE AREA.—3,750 square miles (measured by engineers of Washington Water
Power ('o. on map compiled from best information available).

RECORDS AVAILABLE.—February 11, 1905, to September 30, 1920. April 25, 1903, to

~ February 11, 1905, at St. Joe Boom Co.’s gage at mouth of St. Joe River.

GAGE. —-Verucal staff on pile at wharf; read by Hemy Kloppenburg. Gage datum is
2,100 feet above mean sea level.

ExTREMES OF sTAGE.—Maximum stage recorded during year ending September 30,
1919, 31.86 feet May 2; minimum stage recorded, 21.82 feet January 16.

Maximum ahge recorded during year ending September 30, 1920, 29.56 feet
May 19-20; mipimum stage recorded, 20.86 feet December 16-21.

19034920 Maximum stage recorded, 36.00 feet at 6.15 p. m. January 3, 1918;
minimum stage recorded, 19.9 feet on October 10-12, 1904, September 24-25,
1905, and October 14 to November 3, 1906.

Diversions.—None.

REecuLaTioN . —Considerable storage is used by- the Washington Water Power Co.
Regulation is affected by Taintor gates and bear-trap dam at Post Falls.

Accuracy.—Gage read to hundredths once daily October 1 to March 13, and July
29 to September 30, and twice daily during remainder of year.

Coornaauon.——Gage—height record furnished by Washington Water Power. Co.

Daily gage height, in feet, of Coeur d’ Alene Lake at Coeur d’ Alene, Idaho, for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

24.14 | 23.80 | 23.46 | 22.80 | 26.56 | 24.88 | 27.76 .80 | 28.62 | 25.54 | 24.72 | 23.64"

2412 | 23.80 | 23.44 | 22.62 | 26.20 | 24.74 | 28.00 | 31.86 | 28.34 | 25.54 | 24.68 | 23.60

25.12 1 23.70 | 23.46 | 22.44 | 26.00 | 24.73 [ 28.26 | 31.84 | 28.02 | 25.54 | 24.64 | 23.56

24.10 | 23.76'| 23.52 | 22.36 | 25.79 | 24.78 | 28.54 | 31.64 | 27.76 | 25.564 | 24.64 | 23.52

24.08 [ 23.72 | 23.56 | 22.32 | 25.65 | 24.76 | 28.94 | 31.40 | 27.50 | 25.54 | 24.64 | 23.48

2406 | 23.68.|.23.60 1.22.28 | 25.50 | 24.65.| 20.54 | 31.12 | 27.24 | 25.54 | 24.62. | 23.46

24.04 | 23,64 23.66.] 22.24 | 25.37 | 24.61 | 20.92 | 30.80 | 27.00 | 25.50 | 24.60 | 23.46

'24.02 ["23.62'°23.70 |'22:12 { 25.21 | 24.52 | 30.02 | 30.48-| 26.76 | 25.48 | 24:60 | 23.42

24.00 | 23.60 | 23.74 [ 22.10 | 25.12 | 24.42 | 20.98 | 30.18 | 26.54 | 25.44 | 24.60 | 23.40

23.98 | 23.60 | 23.76 | 22.04 | 25.12 | 24.20 { 20.88 | 20.04 | 26.32 | 25.42 | 24.56 | 23.38

23.06 | 23.62 | 23.76 | 22.02 | 25.14 | 24.18 | 29.84 | 20.78 | 26.04 | 25.40 | 24.52 | 23.32

23.94 | 23.62 | 23.76 | 21.96 | 25.16 | 24.10 | 29.94 | 29.64 | 25.80 | 25.40 | 24.48 | 23.30

23.92 ) 23.64 | 23.78 | 21.94 | 25,14 | 24.04 | 30.00 | 20.42 | 25.70 | 25.36 | 24.44 | 23.30

23.88 1 23.66 [ 23.93 | 21.92 | 25.06 | 24.02 | 30.00 | 29.20 | 25.48 | 25.34 | 24.42 | 23.24

23.84 | 23.70 | 24.28 | 21.88 | 25.02 | 24.04 | 20.90 | 20.00 | 25.32 | 25.34 | 24.36 | 23.22

23.82 | 23.74 | 24.85 | 21.82 | 24.92 | 24.06 | 20.76 | 28.80 | 25.20 | 25.34 | 24.32 | 23.22

23.84 123.82 | 25.01 | 21.88 | 24.02 | 24.08 | 20.56 | 28.76 { 25.12 | 25.32 | 24.30 | 23.20

23.82 | 23.86 | 24.92 | 22.19 | 24.90 | 24.34 | 20.46 | 28.72 | 25.12 | 25.26 | 24.28 | 23.18

23.78 | 23.02 | 24.82 { 23.01 | 25.02 | 24.06 | 20.50 { 28.68 1 25.18 { 25.24 | 24.24 | 23.14

23.76 | 23.92 | 24.72 | 23.85 | 25.14 | 25.72 | 20.62 | 28.66 | 25.24 | 25.20 | 24.20 | 23.10

b1 Y 23.74 | 23.88 [ 24.60 | 24.71 | 25.28 | 26.08 | 20.78 | 28.78 | 25.28 | 25.16 | 24.16 | 23.04
22... 23.72 | 23.86 | 24.44 | 25.43 | 25.34 | 26.20 | 29.96 | 28.96 | 25.34 | 25.14 | 24.10 | 23.00
23.. 23.68 | 23.82 | 24.22 | 26.19 | 25.44 | 26.48 | 30.08 | 29.10 | 25.40 | 25.08 | 24.04 | 22,96
2.0, 23.64 | 23.78 | 24.04.1.26.83 | 28746 | 26.62 | '30.18 | 20.32 | 25.44 | 25.04 | 24.00 | 22.92
b T, 2364 | 23,74 | 23.90 | 27.42 | 25.50 | 26.78 | 30.32 | 20.36 | 25.46 | 25.02 | 23.04 | 22.88
26....... 23.62°| 23.66 | 23.74 | 27.71 | 25.38 | 26.86 | 30.60 | 20.32 | 25.48 | 25.00 | 23.90 | 22.84
b1 S, 23.62 1 23.62 | 23.54 | 27.74 | 25.21 | 26.92 | 30.94 | 20.24 | 25.54 | 24.04 | 23.86 | 22.74
28.iierenirianen 23.64 1 23.60 | 23.40 | 27.60 { 25.05 | 27.00 | 31.14 | 20.14 | 25.56 | 24.88 | 23.84 | 22.70
b U, 23.66 | 23.56 | 23.26 1 27.38 [....... 27.06 | 31.38 | 29.08 | 25.56 | 24.84 | 23.78 | 22.66
30.. .. 23.74 | 23.52 | 23.12 | 27.11 |....... 27.22 | 81.60 | 28.96 | 25.56 | 24.82 | 23.74 | 22.64
[} P 2.80 |v.nennn 22.96 | 26.85 |.......| 2748 |..... .. 28.86 |....... 24.78 | 28.66 |.......

,
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Daily gage height, in feet, of Coeur d’ Alene Leke at Coeur d Alene, Idaho, for tlie years
ending Sept. 30, 1919 and 1920——Contmued

Day. Oet. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.;| Sept.
: : |
A - }
. o
22.60 | 21.66 | 21.54 | 21.68 | 24.48 | 25.00 | 24.98 | 27.02 278712636 | 26.35 | 25.42
.1 22.58 | 21.66 | 21.52 | 21.68 | 24.64 | 24.98 | 24.84 | 27.11 | 26.08<] 26.32 | 26.32/| 25.42
.1 22,56 { 21.64 | 21.48 | 21.66 | 24.82 | 24.96 | 24.76 | 27.16 { 26.7%| 26.34 | 26.30/| 25.40
122541 21.68 | 21.42 | 21.64 | 24.06 | 24.04 | 24.62 | 27.20 | 26.6F | 26.38 | 26.26/| 25.40
. 22.50 1 21.72 | 21.38 | 21.62 | 25.08 | 24.94 | 24.59 | 27.21 | 26.49 | 26.39 26.22‘1' . 25.38
[ 22.46121.70 | 21.34 | 21.60 | 25.20 | 24.92 | 24.59 | 27.21 | 26.41 i 26.40 | 26.18/] 25.34
22,44 21.70 1 21.28 | 21.58 | 25.32 | 24.90 | 24.64 | 27.27 | 26.36 | 26.41 | 26.14'| 25.32
22,40 | 2168 | 21.24 | 21.56 | 25.40 | 24.94 | 24.75 | 27.45 | 26.36 | 26.44 26.12’ 25.28
.1 22.36121.66 | 21.20 | 21.54 | 25.52 | 24.94 | 25.01 | 27.76 | 26.33 | 26.48 26,10} 25.24
22.32 {2168 { 21.14 | 21.52 | 25.67 | 24.96 | 25.41 | 28.13 | 26.30 | 26.48 | 26.10 | 25.22
|
.| 22.28 | 21.66 | 21.08 | 21.50 | 25.66 | 24.98 | 25.78 | 28.47 | 26.25 | 26.44 | 26.06/| 25.20
22.24 | 21:64 | 21.04 | 21.48 | 25.72 | 25.02 | 26.06 | 28.76 | 26.28 | 20.48 | 26.041| 25.18
22.20 | 21.60 | 21.00 | 21.48 | 25.74 . 25.14 | 26.47 | 28.96 | 26.33 | 26.44 | 26.04 | 25.24
22.18 | 21.56 | 20.94 | 21.46 | 25.70 | 25.85 | 26.83 | 20.10 | 26.41 | 26.44 | 26.02/| 25.38
. 22,14 | 21.60 | 20.90 | 21.44 | 25.64 | 26.40 | 27.09 | 29.23 | 26.40 | 26.47 25.98; 25.38
22.10 | 21.60 | 20.86 | 21.44 | 25.60 | 26.50 | 27.23 | 29.35 | 26.41 | 26.48 25.94} 25.40
.1 22.04 | 21.64 | 20.86 | 21.50 | 25.56 | 20.40 | 27.25 | 29.43 | 26.42 | 26.49 | 25.90/| 25.40
112202 | 21.68 | 20.86 | 21.64 | 25.52 | 26.21 | 27.18 | 29.51 | 26.38 | 26.51 | 25.88/| .25.40
.| 21.96 | 21.70 | 20.86 | 21.74 | 25.48 | 26.06 | 27.10 | 29.56 | 26.31 | 36.49 | 25.76/ | 25.40
L2192 | 21.72 | 20.88 | 21.86 | 25.44 | 25.94 | 27.05 | 20.55 | 26.34 | 26.49 | 25.70 | 25.38
L[ 21.88121.721 20.86  21.94 [ 25.46 [-25.96 [ 27.08 | 20.42 | 26.44| 26.49 25.66L 25.38 .
J21.84 | 21074 | 20290 | 22.00 | 25.32 | 25.86 | 27.06 | 26.28 | 26.45 | 26.40 | 25.64 | 25.40
.| 21.80 | 21.74 | 20.96 | 22.00 | 25.26 | 25.88 | 26.96 { 20.11 | 26.20 | 26.46 | 25.64/ | 25.40
.| 21.78 | 21.74 | 21.04 | 22.04 | 25.20 | 25.88 | 26.82 | 28.85 | 26.22 | 26.45 25?3] . 25.44
21.74 | 21.72 ) 21.12 | 22.04 | 25.12 ) 25.87 | 26.66 | 28.77 | 26.31 | 26.45 | 25. ) 25.50
21.72 | 21.70 | 21.26 | 22.40 | 25.08 | 25.81 { 26.51 | 28.57 | 26.38 | 26.44 25.52‘ 25.52
2070 | 21.68 1 21.42 | 22.94 | 25.04 | 25.68 | 26.47 | 28.35 | 26.42 | 26.43 25.44‘ 25.56
.| 21.68 | 21.64 | 21.50 | 23.34 | 25.02 | 25.53 | 26.50 | 28.07 | 26.34 | 26.42 | 25.40 | 25.62
21,68 | 21.58 | 21.56 | 23.66 | 25.02 | 25.34 | 26.76 | 27.84 | 26.36 | 26.41 | 26.38 | 25.64
.| 21.66 | 21.56 | 21.64 | 23.96 |....... 25.19 ] 26.92 | 27.61 | 26.36 | 26.40 | 25.44 | 25.68
21.66 }....... 21.66 | 24.24 |....... 25.04 |....... 2743 |.enn-n 26.38 | 25.44 |c.eeu. .

SPOKANE RIVER AT POST FALLS, IDAHO.

Locarion.—In sec. 4, T. 50 N., R. 5 W. Boise meridian, a quarter of & mile below power
plant of Washington Water Power Co., three-fourths mile below intake of Spokane

~ Valley Land & Water Co.’s cansal, and 1 mile west of Post Falls, Kootenai Oounty

DRAINAGE AREA.—3,880 square miles, revised (measured by engineers of the Wash-
ington Water Power Co. on maps compiled from best information ava.llable

RECORDS AVAILABLE.—January:1, 1913, to.September 30, 1920.

GAagE.—Vertical staff in three sections on left bank; read by Nils Lmdberg and Grant
Merrill. Elevation of zero of gage, 2, 000 feet above sea level. - y

DiscHARGE MEASUREMENTS.—Made from cable 300 feet below gage.

CHANNEL AND CONTROL.—River bed composed of coarse gravel and boulders, shifts
during floods. One channel at all stages.

EXTREME§ OF DISCHARGE.—Maximum stage recorded during year ending Sepltember
30, 1919, 76.0 feet May 2 (discharge, 25,800 second-feet); minimum stage, 66.5
feet August 9, 11, 13, and September 15-17 (discharge, 1,020 second-feet). '

Maximum stage recorded during year ending September 30, 1920, 74.4 feet May
17 (discharge, 19,400 second-feet); minimum stage recorded, 66.2 feet J uly 25-27
(discharge, 860 second-feet).

1911-1920: Maximum stage recorded 79.20 feet at 7 30 a. m., May 18, 19 7 (dis-
charge, 39,800 second-feet); minimum stage recorded on J uly 25-27, 192

Ice. —Stage-discharge relation not affected by ice.

DrversioNs.—Spokane Valley Land & Water Co.’s canal diverts above gage Ior irri-
gation. Mean diversion during 1920, 63 second-feet. Storage-in Coeur ’Alene
Lake partly regulated by operation of gates in dam at Post Falls.

|
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RecULATION.—Varying load on power plant causes fluctuation in stage. The flow is
partly regulated by storage in Coeur d’Alene Lake.

Accuracy.—Stage-discharge relation permanent.

Rating curve well defined above

1,000 second-feet. Gage read once or twice daily to hundredths. When dis-
charge is less than 5,000 second-feet stage is variable, owing to changing load at
power plant, and the mean of two readings daily may not indicate true mean
stage. Daily discharge ascertained by applying daily mean gage height to rat-
ing table. Records for discharge below 5,000 second-feet, good; above 5,000

second-feet, excellent.

CooPERATION .—Gage-height record furnished by the Washington Water Power Co.

Discharge measurements of Spokane River at Post Falls, Idaho, during the years ending
Sept. 80, 1919 and 1920.

D

Gage | Dis- Gage | Dis-
Date. Made by— heigit' charge.. Date. | Made by— height. | charge.
1918. Feet. | Sec-ft. 1919, Feet, | Sec.-ft
Oct. 26 | D. J. F. Calkins........ 66.73 1,160 || Nov. 2 { John McCombs.........| 66.72 1,1
1919. 1920.

May 2| Kilgoreand Logan..... 75.80 | 25,900 || Apr. 21 72.47 § 12,200
Sept. 6 | Parker and Paulsen....| 66,72 | 1,19 || .May b5 72.49 | 12,500
Aug. 30 66.67 | 1,180
Daily discharge, in second-feet, of Spokane River at Post Falls, Idaho, for the years endt
) P 2 y ¥ ng
Sept. 30, 1918-1920. :
Day. | Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1917-18. i

1 1,620 960 | 33,000 | 9,850 | 6,020 | 15,100 | 17,500 | 11,000 | 2,110 | 1,240 | 1,420
1,020 | 36,000 | 9,030 | 5,830 | 15,800 | 17,500 | 10,700 1 2,110 | 1,240 | 1,520
620 960 | 30,200 | 8,760 | 5,830 | 15,800 | 17,900 | 9,300 | 2,110 | 1,240 | 1,330
1,020 | 34,700 | 8,500 | 5,640 | 16,100 | 17,900 | 6,620 | 1,850 | 1,330 | 1,240
1,020 | 38,300 | 8,500 5,450 | 15, 17, 8,500 | 1,850 | 1,240 | 1,160
1,000 | 37,400 | 8,500 | 5,640 | 15,400 | 19,400 | 7,510 | 1,850 | 1,330 | 1,000
960 | 36,100 | 8,760 | 5,450 | 15,400 | 19, 8,000 | 1,730 | 1,180 | 1,180
960 | 34,700 | 9,570 | 5,450 | 14,700 | 19,400 | 10,100 | 1,850 | 1,330 | 1,000
1,620 960 | 33,400 | 9,850 | 5,260 | 14,700 | 19,000 | 10, 1,420 | 1,160 | 1,160
1,520r 960 | 32,200 | 10,400 | 5,070 | 15, 18,300 | 10,700 | 1,620 | 1,160 | 1,160
1,730 | 1,020 | 30,000 | 10,400 | 5,070 | 16,100 | 17,900 | 10,700 | 1,520 1,330 | 1,000
1,420 | 1,020°| 28,300 | 10,700 | 5,260 | 17,200 | 17,200 | 11,000 | 1,620 | 1,420 | 1,240
1,420 | 1,020 | 26,600 | 10,700 | 5,070 | 17,900 | 16,500 | 10,700 | 1,520 | 1,000 | 1,160
1,830 | 1,020 | 25,000 | 10,400 | 5,260 | 18,600 | 16,100 | 11,000 | 2,300 { 1,240 | 1,240
1,240 | 960 | 23,700 | 10,100 | 5,260 | 19,000 | 16,100 | 11,000 | 1,330 | 1,240 | 1,420
1,160 | 1,020 | 22,100 | 9,850 | 5,260 | 19,400 | 15,800 | 10,100 [ 1,620 | 1,330 | 1,240
1,160 | 1,020 | 20,500 | 9,570 | 5,260 | 19,400 | 15,800 | 9, 1,420 | 1,000 | 1,160
1,830 | 1,240 | 19,400 | 9,300 | 5,830 | 19,000 | 15,800 [ 6,210 | 1,520 | 1,330 | 1,160
1,330 | 1,980 | 18,300 | 9,030 | 6,210 | 19,000 | 15,800 | 3,440 | 1,520 | 1,330 | 1,330
1,420 | 2,820 | 17,200 | 8,500 | 7,050 | 18,300 | 15,400 | 7, 1,420 | 1,160 | 1,330
1,240 | 11,300 | 16,100 | 8,250 | 7,510 | 17,500 | 15,400 | 3,440 | 1,520 | 1,160 | 1,420
,090 | 12,200 | 15,400 | 7,750 | 8,000 | 17,200 | 14,700 | 4,310 | 1,620 | 1,000 | 1,160
960 | 12,200 | 14,400 | 7,510 | 8,500 | 17,500 | 14,400 | 4, 1,520 | 1,160 | 1,420
960 | 12,500 | 13,800 | 7,280 | 9,030 | 17,500 | 13,800 | 7,060 | 1,520 | 1,000 | 1,240
1,020 { 13,100 | 13,100 | 7,050 | 10,100 | 17,900 | 13,400 | 6,020 | 1,240 | 1,330 | 1,160
1,020 | 13,400 | 12,800 | 6,830 | 11,600 | 18,300 | 12,800 | 1,620 | 1,830 { 1,160 [ 1,240
960:| 13,400 | 12,900 | -6,620 | 10,100 | 18,300 | 12, 52,530 | 1,240:| 1,160 |. 1,240
960 | 14,700 | 12,200 | 6,210 | 14,100 | 17,900 | 12,200 [ “2,890-1 1,330 | 1,080 | 1,160
960 | 18,300 .. . 2,670 | 1,240 | 1,000 | 1,240
1,620 | 23,300 2,300 | 1,240 | 1,160 | 1,160
....... 29,200 s 100 | 1000 .0
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Monthly discharge of Spokane River and Spokane Valley Land & Water Co.’s canal at
Post Falls, Idaho, for the years ending Sept. 30, 1918-1920.

[Drainage area, 3,880 square miles.]

Discharge in d-feot .
] Run-off..
(combimred). .
River. Combined. :
Month.
(Cm) P Total
Maxi- | Mini- ‘mean. or o
Mean. Mean. | square | Inches. in
mum. mum. mile. acre-feet.
1,42 | 1,610 50 1,660 |oenennnnefoneannans 102, 000
960 1,330 40 1,370 laevuennes [ PSP 81, 500
960 | 6,340 40 6,380 |ouuenooiifenns veend| 392,000
10,400 | 23,500 30 23500 |-reueeeren|oarnennan 1,440, 000
6,210 | 8850 40 %890 |-o.ooo100 TalT 7 a04y 000
0| 750 50 7,620 |.. 01000 JOt ARG 469, 000
14,700 | 17,200 60 17,300 |.-.o LIl veveuna] 1,030, 000
11, 15, 800 15,900 |....oooLuililll ...| 978,000
1,6 7350 | 110 7,460 (Lol 444, 000
1, 1, 580 120 ) 1 RO ceveeenses| 105,000
Logo| 1210| 110 1,320 |LL0ITIITIIIININN 81, 200
1,000 ) 70 1,810 |o..oollllllill 78, 000
690 7,810 67.7 7, 880 2.03 27.56 | 5,690, 000
1,160 | 1,280 50
1, 1,760 40
1,850 | 3,600 40
1,420 | 517 30
2110| 5810 40
;070 | 7,990 50
14, 400 19, 800 60
16,100 | 19,200 90
2,390 | 7,58 | 120
5330 L700{ 130
Lo20| 1isv| 120
020! 1,130 5.9
1,020 6, 340 70.7
1,240 90| 1,140 53.0 1,190
1,330 1,00 1L160| 385 1,200
1,330 | 1000| 1,230 6.58| 1,240
1,420 1, 160 1,270 .00 1,270
4130 1,240 1,070 .00 1,970
1,30 1L20| 5660 46.9 5,710
13100 5070 9740 | 60.9 9,810
10,400 | 12,500 | 15, 06.5 | 15800
12,800 | 2,820 7,010 | 122 3, 030
4,500 80| 1, 134 1, 860
1,426 | 1,020 128 1,360
1,420 960 | 1100] 60.1 1,160 .
19, 400 860 | 4,150 | 63.2 4,210 1.09| 14.84 | 3 080,000

Nore.—No gage-height record on canal October, 1917, to August, 1919; monthly discharge of canal-for
this period was estimated by study of discharge for all months for which records are available. These
figures should be used with caution, being derived for the purpose of obtaining the combined discharge of
riverand canal. Monthly figures showing discharge in second-feet per schuare mile and run-off ininches are
not published owing to reguiltlon by Coeur d’Alene Lake; the yearly figures represent more nearly the
natural discharge and run-oil. . )

SPOKANE RIVER AT SPOKANE, WASH.

Locarion.—In sec. 9, T. 25 N., R. 43 E., above Washington Water Power Co.’s aban-
doned steam plant in Spokane, 2.8 miles above Spokane Falls, and 4 miles above
Latah Creek in Spokane County.

DrAINAGE AREA.—4,350 square miles (measured by engineers of Washington Water
Power Co. on maps compiled from best information available).
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REecorps avamasie.—March 22, 1891, to Beptember 30, 1920.

Gace.—Stevens continuous water-stage recorder on right bank 500 feet above the
steam plant; installed July 31, 191%? inspected daily by employee of Washington
Water Power Co. For description of earlier gages see Water-Supply Paper 412.
Approximate elevation of gage datum, 1,800 feet above sea level.

DiscHARGE MEASUREMENTS.—Made from cable 75 feet upstream from gage.

CBANNEL AND cONTROL—Bed composed of gravel and boulders. One channel at

" all stages. Contro} is stretch of channel contracted by bridge structurés and
embankments between station and crest of Spokane Falls; shifts at high water.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30,.1919,
from water-stage recorder, 79.4 feet May 1 (discharge, 24,600 second-feet); mini-
mum stage from recorder, 69.0. feet at 3 a. m. September 17 (discharge, 1,520
second-feet). ' '

Maximum stage during year ending September 30, 1920, from recorder, 77.3
feet May 19 and 20 (discharge, 18,200 second-feet); minimum atage, from recorder,
68.60 feet from 8 a. m. to noon July 27 (discharge, 1,330 second-feet).

1891-1920: Maximum stage recorded, 83.8 feet at midnight May 17, 1917 (dis-
charge, 41,900 second-feet); minimnm stage recorded, 1.3 feet (Martha Street
gage) September 28-30, 1905 (discharge, 1,240 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversrons.—Water is diverted above the station for irrigation by the Spokane VaHey
Land & Water Co.

RecuratioN.—Flow is partly regulated by storage in Coeur d’Alene Lake: ,

Accuracy.—Stage-discharge relation changed during high water on January 23 and
May 2, 1919, and May 20, 1920. Rating curves well defined. Operation of watez-
stage recorder excellent. Daily discharge October, 1918, to May, 1920, ascertained
by applying to rating table the daily mean gage height determined fro: recorder
graph by inspection or, for a few days when there was considerable variation in
stage, by averaging discharge for intervals of the day. Daily discharge June to
September, 1920, ascertained by use of discharge integrator. Records excellent.

CooPERATION.—Gage-height record and some discharge messurements. furnished by
‘Washington Water Power Co.

Discharge measurements of Spokane River at Spokane, Wash., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— 1of% | s || Date. Made by— Hot | e,
T.
o LalAr }RB Kilgore
2829 ... do
Nov. 1 | John McCombs.
.70 | 2,350
75.00 | 12,400 | 1920
70.54 | 3,510 || Apr. 24 |.....
72,88 6,720 fi July 27 | Euge Ogan 3 1,350

Aug. 16 | John McCombs.........

104341—283—wsp 512——11
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Monthly discharge of Spokare River ai Spokane, Wash. for tbe years -ending . Sept. 30

1919 and 1920.
{Drainage area, 4,350 square miles}

Month.

Discharge in second-feet.

Maximum.

Minimum.

Mean.

1918-19.

1,880 108, 000
2,410 130,000
6,420 239, 000
13,400 331,000
11,100 355, 000
13,200 505, 000
23,900 1,140, 000
94, 600 1,130, 000
15,500 30 - 1 Tas 000
2,920 000 250 |. 1 138000
2’050 o . 109, 000
1,780 620 | 1700 |.. : 101, 000
24, 600 1,620 | 6,550 1.51 20.50 | 4,750,000
1,80 1,620( 1,700

1,780 1,620 1,680 |..

1,780 1670 | 1,700 |..

1,790 1,680 | 1,720

2,950 1,680 2,280 |

10,500 1680 | 570/

12,600 6190 | 9,840 |

18,200 12,100 | 15,300 |-

13,000 3780 | 8,340 |-

1,600 1,490 | 2,370

1,960 1,640 1,810

1,860 1,560 1,710

18,200 1,490 | 4,520

NoOTE.—Monibly discharge in second-feet per square mile and run-off in inches not computed owing to
regulation. The yearly figures represent more nearly the natural flow.

SPOEANE RIVER BELOW LITTLE FALLS, NEAR LONG LAKE, WASH,

Locarion.—In NW. % sec. 19, T. 27 N., R. 39 E., just above Chamokane Ferry, 1}
miles below Little Falls power plant of Washington Water Power Co., 4 miles
below Chamokane Creek, and 5 miles below Long Lake, in Lincoln County.

DRAINAGE AREA.—6,380 square miles (measured by engineers of the Washington
Water Power Co. on map compiled from best information available).

RECORDS AvATLABLE.—November 5, 1912, to September 30, 1920.

Gage.—Stevens continuous water-stage recorder on left bank; gage datum, 1,200 feet

above mean sea level.

DIscEARGE MEASUREMENTS.—Made from cable 50 feet below gage.

CaANNEL AND coNTROL.—Bed composed of large boulders; shifting at high stages.
* Banks high; one channel at all stages. No noticeable riffle control below gage.
EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 86.6 feet at 9 p. m. May 3 (discharge, 27,900 second-
feet). Minimum. mean daily discharge, 1,880 second-feet-October 20; minimum
discharge lower when water was below intake, which is at elevation 75.05 feet,
for short periods on many daysin October and November, on July 28, and on sev-

eral days in August.

Maximum stage during year ending September 30, 1920, from water-stage re-
corder, 84.8 feet at 3.30 p. m. March: 15 (discharge, 21,900 second-feet). Mini-
mum mean daily discharge, 1,860 second-feet November 16; minimum discharge
lower when water was below 1ntake for short periods on many days throughout

the year.
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1912-1920: Maximum stage from water-stage recorder, 90.32 feet at 8.30 p. m.
May 18, 1917 (discharge, 41,300 second-feet). Minimum mean daily discharge,
1,720 second-feet September 15, 1918; minimum discharge lower when water
was below intake for parts of many days during low-water seasons.

Ice.—Stage-discharge relation not affected by ice.

Diverstons.—Water is diverted by the Spokane Valley Land & Water Co. for irriga-
tion above the station.

RecuraTioNn.—Flow affected considerably by power regulation at Little Falls and
Long Lake, and slightly by power regulation at Ninemile, Spokane, and Post
Falls. Low-water flow is affected by regulation of storage in Coeur d’Alene
Lake. :

' Accuracy.—Stage-discharge relation changed during high water on May 3, 1919,
Rating curves well defined. Operation of water-stage recorder not entirely satis-
factory; see footnote to tables of daily discharge. - Daily discharge for periods
when gage operated ascertained by means of discharge integrator, or by applying
to rating table mean gage heights determined from recorder graph by inspection.
Records excellent when recorder was operating, good for remainder of year.

CoorerATION.—(Gage-height record and part of the discharge measurements furnished
by Washington Water Power Co.

Discharge measurements of Spokane River below Little Falls, near Long Lake, Wash.,
during the years ending Sept. 30, 1919 and 1920.

Date. Mado by— kS | o= || Date. Made by— ponge | o
" 1018, Feet. | Sec.ft.
oct. 25 Oct. 30 | John McCombs......... 76.01 | 2,900

25 30 | idon. ceeeee I 76.96 | 2,750

1619, 1920,
apr. 30 Apr. 19|00, . vererenen...nd| 8217 | 14,400
¥ 34 230 Aug. 31 | McCombsand Logan...| 75.89 | 2,670
ug. .

Daily discharge, in second-feet, of Spokane River below Little Falls, near Long Lake,
" Wash., for the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1018-19.
S T 2,370 | 2,350 | 2,600 | 4,970 [ 12,800 | 7,920 | 18,200 | 26,900 | 18,500 | 3,990 | 2,830 | 2,860
2.l 20420 | 20410 | 20900 | 4840 | 12200 | 7,740 | 17,800 | 27,600 | 17,100 | 3,850 | 2,690 |. 3,
3 2 2,700 | 4,720 | 11,500 | 7,600 | 17,700 | 27,600 | 15,500 | 3,380 | 2,800 | 2,850
3, 4430 | 10,500 | 7,750 | 18, 27,600 | 13,000 | 3,000 | 2,750 | 2,390
3 3,850 | 9,300 | 8,200 | 19,800 | 27,200 | 13,800 | 2,990 | 2,650 | 2,370
" 3,630 | 8,500 | 8,300 | 20,800 | 26,500 | 14,800 | 3,420 | 2,750 | 2,370
3,090 | 7,080 | 8,070 | 24,000 | 25,500 | 14,300 | 3,660 | 3, 2,
3.190 | 7,710 | 7,790 | 24,200 | 24,500 | 14,000 | 3,450 | 2,720 | 2,280
2,950 | 7,560 | 7,480 | 23,800 | 23,500 | 13,800 | 3,510 { 2,
3,030 | 7,000 | 7,380 |23,100 13,200 | 3,430 | 2, 2,850
3,210 | 8,450 | 7,350 | 23,100 | 21,600 | 12,000 { 3,450 | 2,380 | 2,600
2,830 | 8,100 | 6,150 | 23,100 | 21,300 | 9,670 | 3,370 | 2,100 | 2,480
3,350 | 7,800 | 5,100 | 23,700 | 10,800 | 9,340 | 3,060 | 2,100 | 2,730
3030} 7,70 200 | 10,700 | 9,140 | 3,040 | 2,130 | 2,800
3030 | 7,580 | 6,050 | 23,100 | 19,000 | 8680 | 3,010 21760
3,030 | 7,460 | 7,760 | 22,800 | 15,800 | 9,780 | 2,860 | 2,610 | 2,710
3,430 | 7,670 | 6,300 | 22,500 | 16,100 | 7,850 | 3,000 | 3,230 | 2.
3,600 | 7 8,190 | 21,800 | 18,500 | 4,410 | 2,930 | 2,560 | 2)580
3,650 | 7,270 | 14,900 | 21,300 | 17,400 | 5,770 | 2,820 | 2,510 | 2,430
3590 | 5,530 | 15,200 | 21,400 | 17,000 | 6,170 | 2,660 | 2,620 | 2,460
3,640 | 5,120 | 16,500 | 21,800 | 17,600 | 5,550 | 2,670 | 2,870 | 2,240
3,810 | 4,840 | 14,500 | 22,100 | 18,200 | 5,720 | 2,630 | 2,670 | 2,370
5160 | 4,640 | 13,700 | 22,500 | 18,200 | 4,760 | 2,650 | 2,590 | 2,600
7870 | 4,570 | 14,700 | 22,800 | 18,800 | 4,000 | 2,730 | 2/330 | 2,720
11 12 23,100 | 19,100 | 4,080 | 2,550 | 2,750 | 2,770
23,800 | 19,400 | 4,040 | 2,610 | 2,860 |. 2,780
24,500 | 19,400 | 4,060 | 2,790 | 2,670 |- 2,610
25,200 [ 10,400 | 4,120 | 2,830 | 2, 1
25,900 | 10,100 | 3,850 | 2,020 | 2,040 | 2
26,500 | 18, 3,730 | 2,760 | 2,620 | 2,510
eannn 2800 |eennen.. 2,760 | 2,630 ...+ ...
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Daily dwcha;ge in second-feet, of Spokane River below Little Falls, near Long Lake,
., Jor the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. Feb. | May. | Apr. | May. | June. | July. | Aug. | Sept.
2,430 | 2,420 | 3,330 | 2,410 | 9,160 | 12,800 | 14,800 | 4,680 | 2,020 | 2,270
2,760 1 2,800 | 3, 2,350 | 8, X 13,500 | 5,630 | 2,270 | 2,290
2,780 | 2,600 | 3, 2,470 | 7,380 | 13,600 | 13,000 | 4,300 | 2, 2,270
2,600 | 2,160 | 3,560 | 2, 5,760 | 13,800 | 13, 3,030 | 2,350 | 2,
2,830 | 2,530 | 3,680 | 2,780 | 8,520 | 13,800 | 13,000 | 3,990 | 2,280 | 2,060
2,760 | 2,630 | 3,880 | 2 8,560 | 13,800 | 12,800 | 3,250 | 2,260 | 2,120
2,220 | 2,590 | 3,800 | 2,210 8,360 11,400 {'3,400"| 2, 2,390
2,780 | 2,6301 3,330 | 2,320 7, 14,000 | 11,200 | 2,050 | 2,110 | 2,440
2,640 | 2,791 3, 2,410 | 6,120 | 14,300 | 12,500 | 2,300 | 2,160 | 2,430
2,610 | 2,890 3,730 |' 2,410 8,710 | 16,800 | 10,800 | 2,450 | 2, 2,410
2,880°| 2,330 | 3,610 | 2,500 | 8,560 | 17,000 | 10,200 | 3,780 | 2,430 | 2,330
2,320 2,500 | 3,710 2,410 | 8, 15,800 | 9, 3 2, 1,910
2,410 | 2,700 | 3, 2,410 | 12,400 | 18,600 | 7,550 | 3,080 | 2,430 | 2,
2,080 | 2,80 3,7 3,560 | 14,700 | 17,900 | 6,330 | 2, 2,400 330
2,410 | 2,500 | 3, 15,900 | 12,800 | 17,900 | 10,300 | 2,640 | 2,100 | 2,250
2,410 | 2,320 | 3,440 | 14,700 800 | 19,100 | 8,980°| 3,100 | 2,200 | 2,170
2,410 | 2,320 | 3,560 | 9, 14,300 | 19,400 | 8,900 | 2,670 | 2,280 | 2,170
2,800 | 2,160 | 3,560 | 6,690 | 13,800 | 19,100 | 9,430 | 2,760 | 2,420 | 1,950
2,900 | 2,700 | 3,560 | 6,830 | 13, 18,800 | 8,760 | 2,400 | 2,350 [ 2,190
2,320 | 2, 3,440 | 7,630 | 13,600 { 19,700 | 7,340 | 2,900 | 2,400 [ 2,190
2,600 | 2,500 | 3,560 | 7,670 | 13,200 | 20,000 | 5,130 | 2,560 | 2,080 2,w
5,640 | 2,700 | 3,220 | 10,900 | 13,200 | 19,700 | 8, 2 2,1201 2,
3,390 | 2,700 | 3, 10,000 | 13,200 | 18,200 | 11,800 | 2,570 | 2 2,430
2,530 | 2, 3,110 | 10,900 | 13,200 | 18,700 | 5,730 | 2,870 | 2,570 | 2,360
2,130 | 2,320 3, 10,700 | 12,800 | 18,200 | 3,810 | 2, 2,510 { 2,430
2,500 | 2,500 | 3,110 | 9,560 i 11,500 | 17,600 | 3,880°{ 2,360 | 2,320 1 1,080
2,700 | 2,000 | 2,700 | 10,000 | 11,300 | 17,000 | 5,410 | 2,610 | 2,340 | 2,090
2,500 1 2,600 | 2, 9, 11,800 | 16,100 | 5,710 | 2,640 | 2,240 | 2,190
2,700 | 3,440 | 2,240 | 9,930 | 13,000 | 16,400 | ;190 | 2,450 | 2,060.| 2,040
2,630 | 3,560 |........| 9,780 | 13,000 | 15,300 | 5,230 | 2,490 | 2,500 | 2,080

3,680 |........ 9,780 |........ 200 [oeuenen. 2,326 | 2,300 |.......

he? by _Wafm e o e i 0% foeky mﬁaﬁth? D fody of ontpyt ot ¢ Li Lit 1o Falls pover
or these peu sketched on gage- [J after study of output a o er
gongragh edghts No gags-ligééh % eb 25-28 and ? uﬁ arge Feb, 25—28

Jetermmed from tin; y’s estimate of dail md en Ju} interpolation
Recorder not ogr‘a’ e s ﬂgf?:xoﬂl Oct. 7—9, Nov 16—17 12-2%‘1 26'— A 12—!1 Feb, 1-9, 1&-,

29, and Mar, 1; daily determined from detailed study of output of Little Falls power
golant ,record of amount of water wasted over sgn acg and relation of mean.daily gage heigh ixyl;aﬂmc
mean daily gage heights at gagingstation. figures show mean dlscharge for petlod in

Monthly discharge of Spokane River below Liitle Falls, near Long Lake, Wash., for the
years ending Sept. 30, 1919 and 1920.

[Drainage area, 6,380 square miles.}

Discharge in second-feet. Run-off.

Month. Per

Maximum, | Minimum. | Mesn. sglﬂsre .. Inches. Acre-feet,
. e. :
1918-19,

2,420 1,880 2,200 136,000
2,950 2,110 2,550 152,000
6,420 2,600 4,320 266, 000
- 14,400 2,830 6,000 369, 000
12,800 |...eun.n.s.- 7,800 |. 433,000
%g,soo 4,600 | 10,400 640,000
500 17700 | 22,400 | 1,330, 000
600 15,800 | 21,000 1,290, 000
18, 500 3,730 9,160 545,000
3,900 2,550 3,060 188, 000
3,230 2,100 2,850 163,000
3,350 2,220 2,570 153,000
27,600 1,880 7,830 1.23 16.70 | 5,660,000
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Monthly discharge of Spokane River below Little Falls, near Long Lake, Wash., for the
years ending Sept. 30, 1919 and 1920—Continued.

Discharge in second-feet. Run-off.’
Month, Per !
Maximum. | Minimum. | Mean. | square Inches. | Acre-feet.
4,660 2,000 2,500 |.
2,960 1,860 | 2,620 |
5,640 2,080 2,700 |-
3,680 2,160 2,680
3,800 2,240 3,410
15,900 2,210 6,630 |.
14,700 5,760 | 11,000 '.
20,000 12,800 | 16,600
14,500 3,810 9,120 |
5,630 2,300 3,000 |.
2,570 2,020 2,310
2,490 1,910 2,240
The Year......cccvvueneenns.| 20,000 1,80 | 5,400

ST. JOE RIVER AT CALDER, IDAHO.

LocaTioN.—In sec. 3, T. 45 N., R. 2 E. Boise meridian, at ferry 150 feet southwest
of Chicago, Milwaukee & St. Paul Railway station at Calder, 5 miles below
Marble Creek, and 11 miles east of St. Joe, Shoshone County.

DRAINAGE AREA.—Not measured.

Recorns AvarraBLE.—July 13 to September 30, 1920; Apnl 14, 1911, to September
30, 1912, at station about 2 miles downstream.

GAGE.-—Vertieal staff on right bank; read by C. P. Latham. Elevation of gage
datum, 2,100 feet above sea level.

DiscHARGE MEASUREMENTS.—Made from boat or by wading. ,

OHANNEL AND coNTROL.—Right bank high, not subject to overflow; left bank subject
to overflow at high stages. Shifting gravel rifile 800 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period July 13 to Sep-
_tember 30, 1920, 81.7 feet at 4.15 p. m. July 15 (discharge, 2,900 second-feet);
minimum stage recorded, 79.30 feet August 24-25, and September 6-9 (discharge,
435 second-feet).

1911-1912, 1920: Maximum stage recorded 9. 0 feet (old station) May 21, 1912
(discharge, 15,400 second-feet); minimum stage recorded 1.6 feet (old station)
November 2, 1911 (discharge, 380 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from dis-
charge measurements, observer s notes, and weather records.

Diverstons.—None.

ReeuLaTion.—Flash dam at Marble Creek used to store water for flushing logs down
river during low-water periods. Water released twice daily during summer and
once daily in early autumn, Operation of dam causes diurnal fluctuation at gage
of at least 1 foot. Duration of effect about 4 hours.

Accuracy.—Stage-discharge relation permanent; may have been slightly affected
by logs. Rating curve well defined below 2,000 second-feet. Gage read twice
daily to tenths. The mean of two readings daily may not indicate true mean
stage. Daily discharge ascertained by applying mean daily gage height to rating
table. Records fair,

CoorerATION. —Gage-height record and some discharge measurements furnished by
‘Washington Water Power Co.

7/
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Drischarge measurements of St. Joe River at Calder, Idaho, during the year ending Sept.

30, 1920
Date. Made by— 1orfS | cie, || Date. Made by— Do, | ciame,
Feet. | Sec.se. ' Feet. | Sec.ft.
July 14 | Eugene Logan......... 80. 76 1,570 || Aug. 26 | John McCombs....... ..] 79.48 491
Aug. 5 | McCombs and Logan...| 79.70 630 || Sept. 21 | Calkins and Logan..... 79.78 640
Aug. 5{..... (3 1, Y, 79.73 651+ .

Daily discharge, in aeeond -feet, of St. Joe River at Calder Idaho, for the year ending Sept,
30, 1920.

Day. | July.| Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.

570

570
570
520

545
520

Monthly discharge of St. Joe River at Calder, Idaho, for the year ending Sept. 30, 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.
TOlY 13-8Les oo et aes 2,000 718 1,200 48,200
AUZUSE, o ovevreniieriimesinaaccccecansecsonsannasnsnsn 1,180 435 8471 - 39,800
Boptember. .....uoiiiiiriieiiiiiiiiiaiiiieraaaaiaeanoaas 1,620 435 805 | 47,900

ST. MARIES RIVER AT LOTUS, IDAHEO.

Locarion.—In sec. 20, T. 45 N., R. 2 W. Boise meridian, 1,600 feet below Lotus
station on Elk Rlver branch of Clncago, Milwaukee & St. Paul Railway and 9
miles above St. Maries and mouth of river, Benéwah County.

DrAINAGE AREA.—Not measured. ;

RECORDS AvAILABLE.—July 9, 1911, to October 31, 1912, and July 15 to September 30,
1920.

GaeE.—Vertical staff installed July 15, 1920, on left bank; read by Mrs. G. W. Jar-
min. July 9, 1911, to October 31, 1912 vertical staff on right bank about half a
mile downstream.

DiscHARGE MEASUREMENTS.—Made by wading or from. suspension footbridge 1,600
feet above gage.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Channel
straight for 500 feet below gage. Left bank high; not subject to overflow at gage.
Right bank subject to overflow at high stages. Riffle control 300 feet below
gage; shifting at high stages. Stage of zero flow according to measurements made
August 6 and September 22, 1920, gage height 58.1 feet.

‘EXTREMES-OF DISCHARGE -—-Max:mum stage recorded during period July 15 to Sep-

' tember 30, 59.80 feet at 2.30 p. m. Sepbember 13 (discharge, 275 second-feet);
minimum stage recorded, 59.09 feetdat 11.30 a. m. August 25 (discharge 54 second-
feet).

1911-1912, 1920: Maximum stage recorded, 7.0 feet (old gage) om April 11,
1912 (discharge, 4,670 segond-feet); minimum stage recorded August 25, 1020.
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Ice.—Stage-discharge relation seriously affected by ice. :

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
150 second-feet. Gage read once daily to hundredths. Daily discharge ascer-
tained by applying daily gage height to rating table. Records good for stages
below 150 second-feet. |

CooreraTION.—(Gage-height record and some discharge measurements furmshed by
‘Washington Water Power Co. :

Discharge measurements of St. Maries River at Lotus, Idaho, during the year endmg Sept

30, 1920
- Date. Made by— ponke | o, || Date. Made by— oS | e,
' Feet, | Secft. ||’ Feet. | Sec.t.
iy Bty | B | ) mno) BB
A, O DS an; voo . . L& an eneel O
% 27 | John McCombs.ormrrs| 5010 | 6Z1f TU 22 |oorns dor,re. e 50.28| 718

Dazly duchargte, n wcond—fect, of St. Mariee River at Lotus, Idahe, for tke year endmg

Sept. 80, 1920,
. Day. July. | Aug. | Sept. Day July. | Aug. | Sept. Day. July. | Aug. Bepi:
Loaee eecforeeree 81 88 9., 88| 74
: 74 70 ol 85| 74
70 68 90 55 88
67 67 88 55 108
67 62 88 54 126
67 62 84 55 236
70 61 81 86 281
72 58 79 58 189
70 58 79 79 135
8 60 81. 111/ 104
) 84 100 |ioavisre

Monthly discharge of St. Maries River at Lotus, Idaho, for the year ending Sept. 30, 1920.

‘ o Discharge In second-feet.
B ' - >} Run<woffin
M"Pth' acre-feet.

Maximum. | Minimum.| Mean.

129 7 95.3
111 54 66.4
275 58] 11

o
g8%

HAYDEN LAKE AT MAYDEN LAKE, IDAHO.

Locarion.—In gec. 18, T. 51 N., R. 3 W. Boise meridian, at Avondale and Hayden
Lake pumping plants, a quarter of a mile north of Hayden Lake depot of Spokane
& Eastern Railway & Power Co., Kootenai County.

DraNage Area.—Not measured.

"RECORDS AVATILABLE.—May 19 to September 30, 1920.

‘Gaee.—Vertical staff in two sections fastened to rock and to rock-erib foundation of
boat house about 300 feet north of substation of Spokane Eastern Railway &
Power Co; also vertical staff in sump of Hayden Lake pwmping plant about 200
feet ngrth of the substation for use during ice season. Gages read to hundredths
once daily by Sigurd Berven.

ExXTREMES OF 8TAGE.—Maximum stage recorded, 4.42 feet May 24 and 25; minimum
stage recorded, 1.08 feet Sept. 26-30.
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Ice.—No ice during period of record.
Diversion.—Water pumped from lake for jrrigation and domestic purposes.
ReeuratioN,—None.

Daily gage height, in feet, of Hayden Lake at Hayden Lake, Idaho, for the year ending Sept.

30, 1920,

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug..| Sept.
440 | 3.86| 2.66 1.46 4.311 3.37 | 2.06 1.14 .
4.38 | 3.82| 2.61 | 1.42 4201 3.85| 2.00| 1.14
4,37 | 3.771 2.57 1.40 4,261 8.32 | 1.961 112
4.35| 3.75 2.53 1.36 4.24 ! 3.30| L92 1.12
4.354 3.71| 2.49 1.34 " 4221 3.26| 1.8 1l.12
4.331 3.67| 2.45 1.30 4.39 | 4.18| 3.20 | 1.86 1.12
433 3.63| 2.4 1.28 ~4.39 | 416 3.14| 1.82( 1.10
433 | "8.577] 2.35 1.28 4.40 | 4.12| 8.08| 1.78 110
433 3.53} 2.85 1.24 4.42( 4084 298| 1.74 1.10
4337 3.47( 2.31 1.22 4.42 | 4.06| 294 1.70 1.10
4.33| 3.45( 227 1.22 4.40 | 4.04) 2.90| 1.66 1.08
433 8.43| 2.3 1.20 1 4.40°0 4.02] 2.8 | 1.62 1.08
4,33 3.43{ 2.19 1.20 4.40 | 3.98( 2.82| 1.58 1.08
4.33| 3.30| 2.15 1.18 4.40 | 3.94 ) 2.78| 1.54 1.08
431 3.37| 2.10 1.18 " 4.40) 3.90| 2.74{ .1.52 1.08

4.407....... 2.70 | 150 {..oerae

SPOKANE VALLEY LAND & WATER CO.S CANAL AT POST FALLS, IDAHO. '~

Locarion.—In NE. § sec. 4, T: 50 N, R. 5 W. Boise meridian, on right bank of Spo-
kane River 1,200 feet belcaw ca.nal headgates and half a-mile west oi Post FaIls
- Kootenai County

RECORDS AvAILABLE.—May 20, 1911, to September 30, 1917~ September 6, 1919, to
September 30, 1920.

Gage.—Vertical staff on left side of flume; read by Emil Johnson. Prior t0° Ap!:i?
21, 1915, a vertical staff at end of flume, about 1,200 feet. below present gage. .

DIBCKARGE MEASUREMENTS.—Made from crossties on top of ftume or from footbndge
across flume one-fourth mile below gage.

CHANNEL AND CONTROL.—Flume and canal section below gage; shifts contmuslly,
owing to effect of gravel bar at end of flume and plant growth, and possnbly to
regulation of headgates of diversion ditches below gage.-

ExTREMES OF DISCHARGE,—Maximum stage recorded during period September 6,
1919, to September 30, 1920, 3.20 feet July 17-22 (discharge, 143 second-feet);
no water in canal December 7 to February 29, and September 19-30, 1920.

19111917 and 1919-1920: Maximum stage recorded, 3.20 feet June 18-22, 191%¥
(discharge, 170 second-feet). No water in canal during :periods in 1911, 1912,
- 1916, 1917, 1919, and 1920. ’

Icr.~—Stage-discharge relation not affected by ice, .

Accuracy.—Stage-discharge relation changed contmua.lly throughout the period.
Rating curve defined by measurements made April 22 and 23, 1920, well defined
between 10 and 160 second-feet, is used as standard curve. Gage read once daily
to hundredths, which is considered adequate for determination of mean daily gage
height, since two submerged orifices and wasteway above canal headgate are in-
strumental in causing gage height of canal to remain constant even though the
stage of the river is subject to considerable daily fluctuation. Daily discharge
ascertained by shifting-control method. Records good.

CooPERATION.—Gage-height record furnished by Spokane Valley Land & Water Co.
and some discharge measurements furnished by Washington Water Power Co.

Canal diverts water from right bank of Spokane River in the SE. } sec. 3, T. 50 N.,
R. 5 W. Boise meridian. Water is used for irrigation.
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Discharge measurements 7/ ﬁokrme Valley Land & Water Co.’s canal at Post Falls,

ho, for the period Sept. 6, 1919, to Sept. 30, 1920.
Date. Made by— h‘g&ﬁ. ch]gisg.e. Date. Made by— h(gia ‘%_ ch]g.irt&
1919, Feet. | Sec.ft. 1920, |«
‘Sept. 6 | Paulsen and Parker....| 2.66 94.0 || Apr. 23
Nov. 2| John McCombs.........| 1.57 41.9 223
1920, May 31
AApr. 22 .68 13.3 || July 19
22 .99 24.8
22 117 31.7 || Aug. 3
22 L51 47.4 30
22 1.85 66.6 30

Daily discharge, i m second-feet, of Spokane Valley Land & Water Co.’s canal at Post Falls,
Idaho, for the period Sept. 16, 1919, to Sept. 30, 1920.

1

Day. ’Sept. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
57 4 35 0 0 33 57 87 101 129 136 101

57 44 35 0 0 33 57 87| 101] 129| 138 101

57 4 35 0 0 33 57 87 108 129 138 101

57 4 33 0 1} 33 57 87 115 129 136 108

7B 42 33 0 0 42 57 87| 122| 129 136 108

04 75 42 33 0 0 42 57 94| 122 129 138 168
21 57 42 0 0 0 42 57 94 122 129 101
88 57 44 0 0 0 42 57 94 122 129 138 101
85 54 40 1] 0 1} 47 60 94 122 129 136 101
82 54 40 0 0 0 47 60 9 122 129 129 101
78 54 37 0 0 0 47 (1] 94| 122 129 129 101
75 54 37 0 0 0 47 60 87 122 129 129 161
72 54 37 0 0 0 47 60 9 122 136 129 101
69 52 37 0 0 0 47 60 94| 122 1387 101
69 52 7 [} 0 0 47 60 94 122 136 | 129 87
60 52 37 0 0 0 52 69 94| 122 136 94
(] 52 37 0 0 0 52 69 94| 122 13| 129 94
69 52 37 0 0 0 54 60 94 122 143 M
69 52 37 0 0 0 54 69 94| 1221 148}F 129 0
69 52 37 0 0 0 54 87 94 122 | 43| 129 0
52 37 0 0 0 54 87| 101 122 | 143 129 0

50 37 0 0 [1] 52 72 10 122 143 0

50 37 0 0 1} 52 20 101 122 136 122 0

47 37 0 0 0 52 L8711 101 136 0

47 37 0 0 0 50 87 108 129 136 122 0

47 35 0 0 0 50 87| 108| 129 136 0

47 35 0 0 [} 50 87 108 129 122 0

44 35 0 0 0 50 87| 108! 129, 136 0

44 35 0 0 [ 50 87 108 129 138 115 0

44 35 0 [1 1 SN 50 14 108 129 136 115 0

4 t....... 0 [+ 18 R, 50 |.eaenns 101 jo......] 136 115 |evaeaen

Note.—Gage not read Sept. 7-13, 1919; discharge interpolated.
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Monihly discharge of Spokane Valley Land & Water Co.’s canal at Post Falls, Idaho, for
ge period Sept. 6, 1919, to Sept. 30, 1920.

Discharge in second-feet.
Run-off in
Month, acro-feet.
Maximum. | Minimum. | Mean.
94 69 75.9 3,760
75 4 53.0 3,260
4 35 38.5 2,290
35 0 8.58 408
1} 0 0 [1]
] 0 [ 0
54 33 46.9 2,880
9% 57 69.9 4,160
108 87 96.5 5,930
120 01| 122 7,260
143 122 134 8,240
136 115 128 7,878
108 0 60.1 3,580
143 0 63.2 45,900

NESPELEM RIVER BASIN,
NESPELEM RIVER'AT NESPELEM, WASH.

Locarron.—In 8E. }sec. 24, T. 31 N., R. 30 E., half a mile above Nespelem, Okanogan
County, 5 miles above Little Nespelem River, and 8 miles above mouth.

"DRANNAGE AREA.—122 square miles (measured on map of Colville Indian Reserva:
tion, edition of 1911).

REcORDS AvAILABLE.—May 1, 1911, to September 30, 1920.

-Gaae.~—Vertical staff on left bank at gaging bridge, installed October 19, 1916; read
by J. L. Davis, Charles Kronk, and E. Lynch. Prior to July 30, 1913, vertical
staff about 1,000 feet upstream at different datum; July 30, 1913, to November 4,
1915, vertical staff at site of present gage but at datum 0.38 foot lower; November
5, 1915, to October 18, 1916, and October 5 to December 14, 1917, inclined staff at
site of present gage but at datum 0.47 foot lower.

" DISCHARGE MEASUREMENTS.—Made from gaging bridge or by ws.dmg

“CHANNEL AND CONTROL.—Bed composed of gravel and boulders. Concrete control
built in October, 1916. Moss grows on concrete control during summer. Right
bank flat; subject to overflow at gage height 4.0 feet; left bank high; not subject
to overflow. Stage of zero flow, gage height 0.4 foot.

"EXTREMES oF DISCHARGE.—MaXximum stage recorded during year ending Septemher

30, 1919, 4.9 feet April 5, determined by leveling to high-water mark (discharge,
483 second-feet); minimum stage recorded, 0.78 foot October 1-3, 5-7, and 10-15
(discharge, 8.0 second-feet).

Maximum stage recorded during year ending September 30, 1920, 1.10 feet
May 10 and 11 (discharge, 31 second-feet); minimum stage recorded, 0.75 foot
August 8 and 15 (discharge, 6.7 second-feet).

1911-1920: Maximum stage recorded, April 5, 1919; minimum discharge, 6.7
second-feet January 16-27 and March 1 and 2, 1917, August 8 and 15, 1920.

“Ior.—Btage-discharge relation seldom affected by ice.

“DiversioN.—Above all diversions.

"RegutarioN.—None.

~AccurAcy.—Stage-discharge relation slightly affected by growth of moss on concrete
control. Rating curve well defined. Gage read once daily to hundredths.
Daily discharge ascertained by applying daily gage height to rating table or by
shifting-control method. TRecords excellent for stages above 30 second-feet; good
for lower stages.
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Discharge measurements of Nespelem River at Nespelem, Wash., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— h(giag vy ch]girsg-e Date. Made by— h(gia e ch]:irsg.e
1918. Feet. | Secft. 1919. Feet. | Sec-ft.
Oct. 14 | D.J. ¥, Calkins........ 0.78 7.7 |} Sept. 23 | L. D. Carson...cueane.. 0.84 8.9
15 |..... L (1 J . .78 7.2 1920, .
Apr. 2| John McCombs......... .85 12.5-
1919. 2 |eauns s o .85 13.0
Apr. 18 | R. B. Kilgore.......... 3.00 | 255 Sept. 29 |..... L6 o ) Ny 7.8
17 [eeeeul@0ieneniicnannnnnns 3.05 ] 260 30 |..... [+ T .78 7.9

Daily discharge, in second-feet, of Nespelem River at Nespelem, Wash., for the years
ending Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept.
80! 85 10.1| 10.6] 31 | 39 301 |277 |01 | 26 13.3] 9.0
80| 82| 10.1| 10.1| 29 | 39 |313 |26 | 9 | 25 | 133! 9.0 -
80| 9.6 10.1| 9.6] 28 | 37 [318 |25 88 | 24 | 13.3| 9.0
82| 11.2| 10.1| 96| 2 | 3 (39 {2209 | 8 21 152 9.0
8.0| 10.6| 10.6 | 9.6f 29 | 37 |48 (218 | 77 | 21 | 152 10.1
80 9.0| 106! 9.6| 31 | 37 307 |196 | 78 | 21 13.8| 10.6-
80 0.0/ 106 9.0 31 | 37 |378 80 | 21 | 13.8{ 12
82| 00| 106 9.0f 31 | 87 337 |185 | 80 | 21 13.8] 1.2
82| 85| 10.6| 9.0 g7 |313 |14 | 70 | 17.4 13.8] 112
80) 101 0.6 9.0 55 | 87 [a13 |174 | 62 4| 138 10.6-
80| 10.1| 10.6| 9.0 44 | 44 |301 |18 | &8 | 17.4| 13.8: 10.6-
80 101 10.6| 9.6) 48 | 40 (280 |18 | 55 | 17.4} 12.7| 13.3
80| 0.6 106 0.6] 44 | 41 |289 (163 | 54 | 17.41 12.7{ 13.3-
8.0 }15 13.8] 9.6) 41 58 |277 |183 | 88 | 17.4| 12.7| 13.8
8.0 MW7) 9.6] 4 | 45 (283 |152 | 50 | 17.4| 122]| 127
9.0 171 11.7! 96107 |.45 |28 |12 | 48 | 17.4| 17| 122
96| 1.7 17| o8l 8 {62 283 {152 | 45 17.4| 1.2 1L7
85| 1.2 1L2)| 45 | 58 | D2 (313 [152 | 44 | 17.4] 106 10.6
82 106 1127 42 | 48 | o1 |32 [136 | 42 | 17.4| 10.1| 10.8-
82| 10.8| 1.7 474 46 | 75 |325 {130 ‘| 41 17.4| 9.6 101
820 101 1.7} 127 44 { 71 |318 8 | 1724} e8| 101
82| 101 1.7/ 64 | 44 | o1 (301 (14 | 36 [ 13.8| 8.6] 10.1
82| 10.1| 1.7} 64 | 41 (1001 |28 (124 | 35 | 13.8| 9.6| 10.6-
82| 101/ 11.7) 28 | 8 |124 |277 | 3 | 138 9.67 101
82| 101 1.7} 22 | 36 |18 |277 124 | 31 1n.2| 96| 101
82101 | 11.2| 27 | 39 |12 289 |124 | 30 | wm2] 96 101
85 101 | 11.2| 28 | 41 1% |28 (124 | 20 | 17.4| 9.6] 10.L
9.0 101 | 1nL2) 38 | 40 {174 |28 (124 | 28 | 17.4| 9.6[ 10.1
85) 101 11.2| 87 |....... 185 1289 (19 | 27 | 13.3| 9.0 101

eeeecrenensee.| 857 101 11.2| 36 |.......[207 |280 (119 | 27 | 13.3| 9.0] 10.k
Bla........ eeee) &5 Lol 109 eeeenot2dl L 107 L...... 1331 9.0.......
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Daily discharge, in second-feet, of Nespelem River at Nespelem, Wash., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept..
11.7} 10.6 | 106 9.6| 10.6( 11.7} 1881 18} 112} 71 7.8

1.7 10.6 ! 10.6 9.6] 106 122 19.6 [ 181! 10:6 7.4). 7.8

1.7 9.6 | 10.6 9.6 10.6+ 11.7[ 19.6| 17.4| 10.6 7.1 7.4
1.7 9.6 | 10.6 9.6 10.6 | 11.7] 20 16.0 | 10.1 7.1 7.4

11.7 9.6 | 10.1 9.6 106 1.7} 21 14.5 9.8 7.1 7.4

1.2 9.0 1011 10.1} 10.6} 11.7| 22 1451 9.6 .1 - 7.}

11.2 9.0 9.6 10.1} 106 12 2 15.2 9.8 7.1 7.

11.2 9.0 9.6 10.6} 10.6 | 122} 22 18.1 96§ -6.7 7.1

11.2 9.0 9.61 10,1} 11.2 | 127} 23 18.81 '9.0 7.1 7.1

11.2 9.0 9.6 10.6] 11.2] 12.7] 31 2 9.0 7.1 7.4

10.6 9.0 9.6 101} 11.2| 12,7| 31 20 8.5 7.1 7.8

10.6 9.0 9.6 101} 11.2] 127} 23 18.8 | 10.1 7.1 7.4

10.6 9.0 9.61 10.1| 1.2} 152! 23 18.1 g.0 7.1 7.8

11.2 9.0 9.6 10.1 | 11.2 | .16.7| 23 17.4} 10.1 7.1 7.4

1.2} 90) 96| 10.1] 11.2} 181 23 18.1} 10.% ) 6.7 7.4

. 12.2 9.0 9.6 10.6  11.2| 188 23 18.8 9.6 7.1 7.4

. 1.7 8.5 9.6! 10.1} 11.7; 18.8) 22 16.7} 9.0, 7.1 7.4

10.11 12.2 9.0 9.6 10.6 | 12.2| 16.7| 22 16.0 8.1 7.1 7.4

10.1 | 12.7 9.0 9.6 10.1} 12.2| 16.7| 21 15.2 8.5 7.1 7.4

101) 12.2) 90} 9.6| 1.6} 122 188] 20 13.8! 81| 71 7.8

10.1) 12.2 | 15.2 9.6 10.1| 12,7} 18.8| 20 13.8 8.1 7.1 8.1

10,1} 12.2) 21 9.0} 10.6) 127! 16.7] 20 2.7} 8311 71 8.5

10.6 | 12.3; 11.7 9.0! 10.1} 12.7( 157| 19.6 | 12.7 81| 7.1 8.5

10.6 | 12.2 | 11.7 9.0 106! 12,7} 16.7} 19.6 { 12.7 8.1 7.1 9.0

106} 1.7} 122 9.6} 101} 12.2} 18.7 19.9 2.7 7.8 7.4 8.5

0.6 1.3 12.2 9.6 10.6] 12.2| 38.7 | 188 127 8.1 7.4 8.1

10.6 | 11.2} 12.7 9.6 10.6] 12.2} 16.7 | 18.8 12.7 8.1 7.4 7.8

10.6 | 10.6 | 12.7 9.6 | 106 11.7 | 16.7| 181 12.7 8,1 7.8 7.4

10.6 | 10.6 | 12.2 9.6 10.6 | 1.7 17.4} 17.4} 12.2 &1 8.5 8.5

10.6 | 10.6 | 12.2 9.6 )....... 1.7 ] 18.8} 181} 117 8.1 8.1 8.1

10.6 |....... 1221 9.8 |....... L7 |....... 18.8 |ocoeeen| T.8F T8 l.......
Nm.—Gaﬁsmt read Nov. 14 and 15, 1918; discharge estimated by comparison with records of flow of
Btmn§er Creek. Discharge, Dec. 31, 19i8, inierpolat . Daily discharge Apr. 2 to Sept. 28, 1920, ascer-

t by g-con’ method.

Monthly discharge of Nespelem River ai Nespelem, Wash., for the years ending
Sept. 30, 1919 and 1920.

Discharge in second-feet, Run-off
Month, in

Maximum. | Mintmum. | Mean. | acre-feet.

8.0 8.27 508

- 8.2 10.3 613

10.1 11.1 682

9.0 20.9 1,290

28 4.2 - 2,450

37 84.7 5,210

253 308 18,400

107 164 10,100

27 53.9 3,210

11.2 17.6 1,080

9.0 11.6 713

9.0 10.7 637

8.0 61.9 44,900

10.1 10.3 633

10.6 11.5 684

8.5 10.7 658

9.0t + 9.70 506

9.6 10.2 587

10.6 1.5 707

1.7 15.3 910

17.4 21.2 1,800

1.7 15.7 034

7.8 9.00 558

6.7 7.24 445

7.1 7.7 459

8.7 1.7 8,470
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OKANOGAN RIVER BASIN.
OKANOGAN RIVER AT OKANOGAN, WASH.

Locarion.~—In sec. 16, T. 33 N., R. 26 E., at Okanogan, Okanogan County, a quarter
of a mile above Salmon Creek.

DRAINAGE AREA.—7,740 square miles (measured en topographic maps and maps of
Okanogan Nahonal Forest, Colvﬂle Indian Reservation, and Canadian rallway
belt).

RECORDS AVAILABLE.—May 10, 1911, to September 30, 1920.

GAGE —Inclined and vertical staff gage on right bank 300 feet above highway bndge
at Okanogan, installed March 3, 1917, and used for daily readings to June 10, 1920.
Chain gage installed on hlghway bndge June 11, 1920. Gages:read by C R.
Altman, W. A. Steiner, G. E. Mitchell, and G. M. Littlejohn. Prior to October
21, 1915, and from April 28 to August 27, 1916, vertical staff attached to steamboat
dock at site of present highway bridge; October 21, 1915, to April 27, 1916, and
August 28, 1916, to March 2, 1917, inclined staff 300 feet above steamboat dock.
All gages at same datum.

DiscHARGE MEASUREMENTS.—Made from boat at gage, or from highway bridge at
Omak, 4 miles upstream.

CHANNEL AND GONTROL.—Bed composed of boulders and cobblestones; likely to shxft
at extremely high water. Banks fairly high. One channel at all stages. Stage
of zero flow estimated on October 4, 1918, at gage height —2.4 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 12.0 feet May 29 and 31 (discharge, 18,000 second-feet); stage may have
been lngher May 30 when gage was not read; minimum stage recorded 1.7 feet
January 6 and 7 (discharge, 610 second-feet).

Maximum stage recorded during year ending September 30, 1920, 7.9 feet June
17-19 (discharge, 10,800 second-feet); minimum discharge, 615 second-feet,
December 10-12.

1911-1920: Maximum stage rrecorded, 12.21 feet June 20, 1916 (discharge,
22,200 second—feet), minimum stage recorded, 1.50 feet Decembet 28, 1917 (dis-
charge, 520 second-feet).

Ioe.—Stage-discharge relation affected by ice except during mild winters; flow
estimated from gage-height record, discharge measurements, observer’s notes,
and weather records.

Drversions.—Numerous small ditches dlvert water for irrigation above the station.

RecuLaTioN.—None.

Accuracy.—Stage-discharge relation gradually changed during April and May, 1919,
and also October 15-31, 1919, because of construction of bridge at control; affected
by ice December 9 and 11, 1919. Rating curves well defined. Gage read once
daily to hundredths, except as indicated in footnote to tables of daily discharge.
Daily discharge ascertained by applying daily gage height to rating table; shifting-
control method used April 1 to May 31, and October 15-31, 1919. Recerds good
except for periods when gage was not read, for which they are poor.

CooreraTION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Okanogan River at Okanogan, Wash., during the years ending
Sept. 80, 1919 and 1920.

‘ Gage height. . , Gage height.
Dis-
Date. Madeby— |—————| Dis* || pgie, Made by—
Staff. | Chain.| charge- Stafl. | Chain.
1018. Feet. | Feet. | Secft.|| 1919. Feel. | Feet. | Seenft.
Oct. 4 D. J. F. Calkins..| 2.08 |......: 778 || Sept. 26 | L. D, Carsou..... 2.50 |....... 962
. Dec. 15 |..... [ [ S 2071 1.8 68g
1919, 18 |..... [« I R 2.14 | .90 814
Jan. 11 | L. D. Ca.tson 1.92 1920.
3 do. 2.02 | June 10 | Lasley Lee.......| 7.80| 6.92 | 8,250
9.32 |. John cCombs...| 7.3¢| 6.42| 7,730
9.12 |. Aug. 31 B. Kilgore..... 2.65 | 2.36| 1,020
3.45 Sept. 27 John M bs. .| 2.75| 2.44 ) 1,080
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Daily. discharge, in second-feet, of Okanogan River at Okanogan, Wash., for the yedrs-
i ending Sept. 30, 1919 and 1920. .

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

1 770 80| oss| 80| 710 7,730 | 14,900 | 8,980 | 2,410 | 1,200«

770 s00| 660| 80| 770|1,010| 8520 |13,200 | 8,360 | 2,300 | 1,100

830 80| 710 70| 830|040 | 310! 12,700 | 8,150 | 2,300 | 1,100

830 00| 60| 70| 8001, 7,820 | 12200 | 7,950 | 2,300 | 1)100-

830 80| 635| 800| 830 1,090 7,330 | 12,200 | 7,950 | 2,300 | -1,100

860 so0| 610 70| 7T0|1,240| 6,780 | 12,700 | 8,150 | 2,410 | 1,030

290 890 | 610| 800 | 770 1,250 | 6,210 | 13,200 | 7,850 | 2,410 | 1,030

890 995 660 | 890| 770|1,270 | 6,410 | 12,200 | 7,180 |- 2,300 | 1,030

0 1,100| 660| 90| 7701 6,580 | 11,500 | 6,630 | 2,190 | 1,080+

800 1,100 | 660|1,030°| 770| 1,300 | 7,300 | 11,000 | 8,150 | 2,140 | 1,030

200 1,030 | 70| 9e0| 7w 1,310 7,300 | 10,800 | 6,270 | 2,09 | 1,030-

%0 | T0| 925 1,400 | 7,480 | 9,870 | 6,100 | L9o0 | 1100

960 | Ti0| 80| 701,420 | 7,100 | 9,420 | 5,84 | 1,800 | 1,100

960 | 80| s30| 7701450 | 6,730 | 9,200 | 5,590 | 1,790 | 1,260

90| 80| 0| 80| 1,470 | 6,360 | 10,100 | 5,270 | 1,790 1,4.1‘0‘

960 | 80| 90| 830/ 1,400 | 7,080 | 10,300 | 4,950 | 1,700 | 1,330

1,100 | 830 | 1,030 | 830 | 1,510 | 8640 | 10,100 | 4,950 | 1,740 | 1,250

1,030 { 1,520 | '890 | 1,720 | 1,540 | 8,220 | 10,300 | 4,800 | 1,600 | 1,170

1,030 | 1,430 |- 890 | 1,340 | 1,560 | 8,220 | 10,600 | 4,500 | 1,500 | 1,100

960 | 1,320 | 830 | 1,100 | 1,800 | 8,620 | 11,500 | 4,140 | 1,500 | 1,100

2ereeecnnnnes 1,040 960 | 1,100 | 830 | 1,030 | 2,050 | 10,300 | 13,200 | 3,770 | 1,410 | 1,060

865 | 1,100 | 850 | 1,030 | 2,160 | 11,500 | 13,700 | 3,630 | 1,330 | 1,030

030 770 | L340 | 870 | 905 13,200 | 13,900 | 3, 1,330 | 1,030

70| 1,920 890 | 960 14,400 | 13,400 | 3,370 | 1,200 | 1,030

770 | 1,100 | 770 | 8% 13,700 | 12,500 | 3,240 | 1,250 960+

770 | 1,830 890 | %790 | 14,000 | 11,500 | 2,99 | 1,250 | 960

660 | 960 890 15,600 | 11,500 | 2,870 | 1,170 [  960-

660 | 1,030 890 16,800 | 11,800 | 2,750 | 1,170 928.

660 | 1,080 800 18,000 | 10,800 | 2,630 | 1,100 [ 891

660 | _ 960 . 025 | 7,360 | 18,000 | 9,870 | 2,410 | 1,100 |  826-

710 { 1,030 960 |....... 18,000 foveu..-. 2,410 | 1,100 |.......

1,10 | 1,180 | 1,020 | 840| 790 | 1,950 | 4,200 | 9,490 | 2,780 | 1,080

10| 1,070 | 1,140 | 790| 790 | 1,800 | 4,050 | 9,960 | 2,640 | 1,080

805 | '895|1,210| 790| 790 | 1,650 | 4,500 | 9,090 | 2,500 | 1,010

90| 842|1,210| 700 790 | 1,650 | 4,950 {9,270 | 2,370 | 940

700 | 790 |1,210| 790| 790 | 1,650 | 6,450 | 8,550 | 2,370 |  920.

70| 801,210 790! 75| 1,750 | 7,300 | 7,830 | 2,240 900-

678 | 840 | 1,210 790! 745 | 1,950 | 8,150 | 7,170 | 2,240 |  880-

655 | 840|125 | 700 | 745| 2,500 | 7,950 | 6,750 | 2,120 |  820-

635 8951290 700( 745 3,880 | 8,770 | 6,340 | 2,000 | 82

615| 895 |L210| 7o0| 745| 5270 | 8350 6,210 | 2,000 | 820-

65| 868|1,140| 790 | T45| 5,500 | 8,290 | 6,070 | 2,000 | 768

615 | 810 |1,070| 790 | 745| 559 | 8,290 | 5 1,880 | 766

655 | 868 |1,140| 790 | 75| 5,590 | 8,290 | 5,750 | 1,760 | 765

655 | 805 |1,1a0| 700 | 745 | 5590 | 8200 6,140 | 1,760 | 765

745 | 895 |L140| 790 | 792 6,450 | 8,760 | 5,750 | 1,630 | 940

745 | so5|1,140| 790! 80| 6,720 | 10,200 | 5,470 | 1,600 | 1,010

700 | 805|1,140| 790 840 6,990 | 10,800 | 5190 | L,510 | 940

0 2 (1,140 | 700 | 840! 7,050 | 10,800 5,010 | 1,430 | 1,010

810 | 950 (1,140 700 | 840 | 7,950 | 10,800 | 4,830 | 1,430 | 945

840 [ 9 950 | 745 | 790 | 6,990 | 10,400 | 4,650 | 1,330 |  880-

925 (1,010 | 950 | 768 790 | 6,630 | 9,090 | 4,830 | 1,330 880-

1,010 | 840 |1,010| 790 | 80| 6,270 | 0,740 | 4,650 | 1,280 | 940

1,070 | 745 |L,070 | 790 | 80| 5930 | 10,800 | 4,480 | 1,210 | 940

,2210 | 700 | 1,070 | 790 | 895 5,590 | 10,500 | 4,140 | 1,160 940-

1,210 700 | Loio| 780 842| 5270 | 9,000 | 3,900 | 1,160 | 1,010

1,210 700| 895| 790| 700 | 4,950 | 8,060 | 3,660 | 1,080 | 1,040

1,210 700 895 790 840 4, 7,620 | 3,510 | 1,080 | 1,080

1,210 745| 95| 790 | 895| 4,850 | 7,170 | 3,360 | 1,010 | 1,160

1,210 868 | 700 | 1,140 | 4,650 | 7,610 | 3,210 | 1,010 | 1,160.

1,210 | 1,018 |.......| 745 | 1,850 | 4,500 | 8760 | 3,060 | 1,010 | 1,160-

1, i 790 [urenen| 4,350 foeesunen 2,920 | 1,080 |.......

NoOTE. not read Oct. 6, 12, 18-21, Oct. 2 to Nov. 24, Nov, 27, 28, Dec. 1, 8, 15, 22, 24, 25, 20, 1918;

Jan.1,5,19, 26, Feb.2, 9,12, 16,2, 33, Mar. 2,9, 16,23,30, Apr, 14 7-16,218&1 20, 283’-29, May 4, 6, 8, 11, 20,

and Juf 1'3, 919; gage read i day excep Sundays and holidays thereafter. Discharge-

Oct. 26 go Nov. 24, 1918, estimated by eoymson with record of flow of Similkameen River near Or 6;
discharge for remaining breaks in record interpolated. Discharge Dec. 9 and 11, 1919, interpolated because-
of ice effect. Braced figures show mean discharge for periods included.
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Monthly discharge of Okanogan River at Okanogan, Wash., for the years ending Sept. 30,

1919 and 1920.

/

Discharge in second-feet.
"Run-off in
Month. acre-faet.
Maximum, | Minimum. | Mean.
191819,
0| 1,020 62,700
70| 1,080 64,300
860 200 54,700
610 936 57,600
70| 87 47,600
710 904 55,600
986 | 2,380 142,000
6,240 | 10,100 621,000
9,200 | 11,700 606, 000
2,410 | 5,340 328,000
1,200 | 1,760 108, 000
86| 1,070 63,700
THE JOAL e erneenraneaiormrecaasrncencnasacnnrens 18,000 610 3,180 | 2,300,000
891 2% %3 52,400
2,500 75| 1,160 ,000
1,290 615 903 55, 500
1,180 700 268 53,400
1,200 %68 1,100 63,300
840 45 788 48] 508
1,850 745 844 50, 200
W Lok| Swo| im0
9,900 2920 | 5750 354000
2780 1L,010 | 1,68 103,006
1160 65 018 56,300
10,800 615 | 2,%0| 1,600,080

SIMILEAMEEN RIVER NEAR OROVILLE, WASH.

JLocatioN.—In SE. } sec. 13, T. 40 N., R. 26 E., at Okanogan Valley Power Co’s.
plant, 4 miles above Oroville, Okanogan County, and 5 miles above mouth;

below all tributaries.

DRAINAGE AREA.—3,450 square miles (measured on topographic and Canadian rail-

way belt maps).
REcorps AVA.mABLE.—May 14, 1911, to September 30, 1920.

“GAGE.—Vertical steff in seven sections on left bank; three sections 15 feet above
tailrace and four sections nailed to power house; read by A. W. and C T. Mitchell,

and Mace Reed, jr.

.D1scHARGE MEASUREMENTS.—Made by wading or from highway bridge at Oroville,

4 miles below gage.

“CHANNEL AND CONTROL.—Narrow canyon at gage and control; fairly permanent.
Banks high, not subject to overflow. Lower falls (25 feet hlgh) 150 feet upstream

from gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 17.7 feet at 8 a. m. May 29 (discharge, 19,600 second-feet); minimum
discharge estimated at 262 second-feet January 5 and 6 when stage- d.wcha.rge

relation was affected by ice.

Maximum stage recorded during year ending September 30; 1920, 11.7 feet at
4 p. m. June 22 (discharge, 10,200 second-feet); mimimum discharge uncertain,
“but estimated at 325 second-feet, December 13 and 14, when stage-discharge

relation was affected by ice.

1911-1920: Maximum stage recorded, 18.3 feet at 7 a. m. June 19, 1918 (dis-
-charge, 20,600 second-feet); minimum discharge uncertain, but estimated at 230
:second-feet January 31, 1917, when stage-discharge relation ‘was affected by ice.
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Ice.—Stage-discharge relation seriously affected by ice; flow estimated from gage-
height record, discharge measurements, observer’s notes; and weathei records.

Diversions.—Some water is diverted for irrigation from tributaries above the station.

" The principal diversion is made from the river above the gage by the West
Okanogan Irrigation District, and has increased from about 75 second-feet to
) about 120 second-feet since irrigation season of 1916.
RecuraTioN.—None. -

Accuracy.—Stage-discharge relation changed gradually from - April 1 to May 12,
1920, on account of construction work at site of new power plant; also affected
by ice. Rating curves well defined. Gage read twice daily to hundredths.
Daily discharge ascertained by applying daily mean gage height to rating table;
shifting-control method used April 1 to May 12, 1920. Records excellent except
for periods of ice effect and for period of change in control.

CoorerATION. —Gage-height record furnished by the Okanegan Valley Power Co.

Discharge measurements of Similkameen. River near Oroville, Wash., during the years
ending Sept. 30, 1919 and 1920.

Date. Madeby— | Obge ch]i‘rgs;e'. Date. Made by— height. | charge.

o étols.,’ 3
i
1919,
Yan. 20
21 |.
May 10

Sept. 16

o Stage-discharge relation affeated by ice.

Daily discharge, in second-feet;. of Similkawmeen River near Oroville, Wash., for theyears
' ending Sept. 30, 1919 and 1920.

Day. Oct. | Now Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
30| got| 583 510 558 | 7,350 | 11,300 | 6,080 | 1,450 | 487
00 | 845 m} 820 442} M0 | 633 7,740 | 10,600 | 8,860 | 1,450 | 487
42| sa5| 53| 361 3e 790 } 7,220 | 10,700 | 6,740 | 1,380 | 510
42| 845) 583 43" M0 98| 6740 | 10,406,300 | Laso| 457
“2| 85| 588 42| 400 (1,020 | 6,150 | 10,7001 6,740 | 1,450 | 442
484 845 583 |% ogp | 487 | 400/ 1,200 3,710 | 11,000 | 6,740 | 1,720 | 442
464 | 7100 | 845 464 | 421 | 1,200 | 5,600 | 10} ,740 | 1,580.| 487
a81| 738| 790 464 | 442 11,200 | 6,040 | 9,860 | 5,400 | 450 | 442
464 634| 790 487 | 442 1,200 | 6,740 | 9,580 [ 5,160 | 1,280.| 487
42| 68| e84 464 | 42| 1200( 7,100 | 9,300 | 5,000 | 1,200 | 487
42 736 | 658 510 | 442 [*L,260 | 7,100 | 8,780 | 4,740 | 1,140 | 487
L) Tl e 490 | 487\ 42| 1380 6 g 2 1,080 | 534
s 684 | 558 487 | 442 | 1,320 | 6600 | 7,610 140 | 020 | 608
958 | 658 | 583 464 | 442 1,380 | 6,040 | 2,000 | 3,870 | '958 | 901
790 | 684 | e684| 583 | 464 | 442 (1320 6,260| 8,730 [3)780{ o058 | 788
736 | 634 534 44| 442)1,320| 7,740 8,650 3,730 | 901 | 684
084 658} 670 | 558 | 487| 442 (1320 | sioo0| s;520 | 3,780 | s45| 633°
658 1 633 633 | 487 | 464 | 1,450 | 7,740 | 8,780 | 3,420 | 700 | 583
633 | 608) o008| 84| 64| 442|170 7,740 | 9,800 | 2, 790 | 558

658 | 608| 633 658| 487, d&d2|1, 9170 | 10,800 | 2,750 | 736 510
736 608 | 633 658 484| 442 2,080 10,400 12,200 2,600 | 736 ( 50
684 | 583 | 583| 634 422,000 11,900 | 11,800 | 2,430 | 738 487
658 | 58 736 22,060 | 14000 | 10600 | 2,430 | 658 447
633 | 510 633 442 | 2,130 | 14,000 | 10700 | 2,270 | 633
608 | 464 633 |} 379 | 464 2,670 | 14,000 | 10;100 | 2]130 | 633 443
583 | 361 608 ' 487 | 3,330 | 15,000 | 9,720 | 1,920 | 583 421
583 | 464 |t 370 583, 487 | 4,140 {g’,ﬂoo 100100 | 1020 | 558 421
583 g 558 47 | 5, 100 | 9,580 | 1,850 | 558 400
Yo | a1 o | B0 G| e | Vi | ok | e 4
1,020 |....... 834 L s maee L Ts0 | B0 el
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Daily discharge, in second-feet, of Similkameen River near Oroville, Wash., for the yedrs
—ending Sept. 30, 1919 and 1920—Contmued

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

400 | 442 736 | 1,200 | 534 | 532| 1,520 3,600 |8,80 1,55 | 575

421 | a2 534 | 1,200 | 534 1,380 | 3,870 9,000 | 1,550 | 530

42| 442 464 | 1,200 | 558 | 482 | 1,380 | 4,140 | 8,020 | 1,410 | 490

442 | 464 1,140 [ 558 1,370 | 5,550 | 7,400 | 1,270 | 470

aa2| a2 (L 550 1,080 | 558 |.. 478 | 1,510 | 6,970 | 6,070 | 1,270 | 450

42| 421 450 {1,020 5681 433| 1,710 | 7,360 | 6,470 | 1,150 | 450

42| 464 1,140 | 534 | 475| 2,170 | 7,230 | 5,770 | 1,150 | 432

421 | 442 1,140 | 534 | 451 3,460 | 7,490 | 5,440 | 1,000 | 378

400 | 442 1,020 | 534 471 4,840 7,620 | 5,120 | 1,080 | = 378

00| 421 958 | 534 | 448 | 5,230 | 7,230 | 4,920 | 10030 [ 378

42| 01 958 | 534 | 446 5230 | 7,360 | 4, 010 | 378

442 | a8t 845| 534 | 445 5120 7,360 | 4,520 | 860, 378

442 | 361 845 | 588 | 464 | 5 7,230 15,120 | S10| 413

484 | 33 |: 40|l 1 736| 53| 506 5770 | 7,400 4,720 | 810 | 710

510 | 400 736 | 658 | 550 | 5,900 | 8,860 | 4,620 | 760 | 620

4871 487 736 | 658 | 502! 6,470 | 9,700 | 4,140 | 70| 710

487 | 958 736 | 633 | 522| 6,710 | 9,420 [3;870 | 665 710

464 | 1,780 700! 684 583 (. 543 | 7,620 | 9,700 | 3,780 | 665 | 665

464 | 1,520 958 | 684| 608| 454 | 6,710 | 9,420 | 3,600 665 665

161 | 1,260 901 | 684| 583 | 494 | 6,230, 9,140 |3)600 | 620 | 620

442 | 1,080 583 | e84 608| 537 | 5900 | 8,860 3,600 620 620

442 | 958 510| 658| 608| 534 | 5,550 | 9,560 | 3,440 | 575 | 575

464 | 1,200 {} 800 633 | 658 510 | 5120 9,700 | 3,120 | 530 | 620

558 | 2,130 608 | 658 .486 | 4790 | 8,580 | 2,800.| 530 | 710

534 | 2,080 583 | 633 | 484| 4,420 | 7,400 | 2,640 | 50| 760

487 | 1,580 8001 eo8| 63| 525 | 4,140| 6,970 /24801 sto| 80

442 608 | 608| 66l | 4,060| 6,470 | 2,240 | 490 | 910

a2 || oo (1,080 608 | 5%3| 967 | 4,050 | 6,500 | 2,160 | 530 | 910

442 1,140 583 | 534 (1,670 | 3,960 | 7,360 | 2,000 |: 530 | 9%

442 1,200 845 | . ieen 334 | 1,600 [:3,780 | 8,020 | 1,840 575 | 910

42 1....... 958 | 1,140 {....... 534t .....] 3,600 |-...... 1,760 620 {......s

- NoTe.~Discharge for following estimated because of ice from discharge measurements, observer’s

notes and weather records: Dec P:—tls m—sl, 1018, Jan. 1-2, 4-14, Feb, 22-28, Mar. 1-3, Nov. 1, 12, 27-30,
Dec. 1-27, 1019, Jan. 4-17 el 23-29, 1920, Braced fgures show mean discharge for periods inch

Monthly discharge of Similkameen River near Oroville, Wash., for the years ending Sept. 30,
1919 and 1920.

Discha.rgeinsegond-ieet.
Run-off in
Month. ) acre-fest.
636 39,100
658 , 200
563 84,600
500 30,700
444 24,700
2,00 | 134000
..9,820 604,000
9,780 | 582,000
3,980 , 000
973 59,800
5141 - 30,600
3,540 | 1,840,000
453 27,900
817 48,600
640 30,900
602 , 000
838 , 200
578 35,500
589 35,000
4,360 268,000,
7,540 449,000
4,480 275,000
839 51, 60¢
608 36,200
1,860 | 1,350,000
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SINLAHEKIN CREEE AT BLUE LAKE, NEAR LOOMIS, WASH. = . .-

JLecation.—In NE, } NW. 1sec. 21, T. 37 N,, R. 25 E,, 1,000 feet above Wilder ranch
house, three-fourths mile northwest of Blue Lake, and 94 miles southwest of
Loomis, Okanogan County.

DRrAINAGE AREA.—42.9 square miles (measured on topographic maps)

REecorps AvarmaBLE.—June 1 to October 31, 1920, when station was discontinued.

Gaage.—Vertical staff in two sections on left bank 150 feet above head of Barnes ditch;
read by W. A. Barnes and R. A. Wilder. '

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bed of stream composed of boulders. Gradient steep.
High-water control formed by large boulders and outcrop of bedrocks; permanent;
low-water control composed of boulders near gage; may change during floods.

‘EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.3
feet at 2.15 p. m. June 8 (discharge, 12 second-feet); minimum stage recorded,
1.50 feet on August 16 (discharge, 0.7 second-foot); may have been lower August
17, when gage was not read.

Ice.—None during period of record.

REeguraTiION.—NoDe. ] ¢

Diversion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well deﬁned ,
Gage read to hundredths once or twice a week until October 6, after which it was
read daily. Daily discharge ascertained by applying daily &age height to rating
table. Records fair. '

CoorerATION.—Station maintained in cooperation with State Reclamation Sérvice.

Discharge measurements of Sinlahekin Creek at Blue Lake, near Loomis, Wash., during
the period June 8 to Oct. 6, 1920.

Date. Date. Made by~ hG- % ch]:it.;e.

Sept. 2

June 8
9 Octg

25‘
July 30

Daily discharge, in second-feet, of Sinlahekin Creek at Blue Lake, near Lomms Wash., for
the pertod June 1 to Oct. 31, 1920.

o i,

Day. June. { July. | Aug. | Sept. | Oct.  Day. June. | July. | Aug. | Sept. | Oct.
65| L7 18| 3.2 43 07| ‘22| a3
61| 16| 1e| 38 w0 7| 21 3.2
5.7 1.5 1.4 3.5 3.7 .8 2.0 4.3
7.5 5.3 1.4 1.3 3.7 3.6 .8 L8 4.3
49 1.3 11 3.9 3.4 .8 2.3 - 8.7
4.9 1.3 1.1 4.1 3.3 .8 2.8 3.4
£9| r2| 11| 43 3.2 8| 32| 37
11 4.9 .2 1.1 4.3 3.1 .8 3.7 3.7
10 4.5 L1 1.1 3.7 2.9 1.0 3.4 3.7
9.2 4.1 1.0 1.3 3.5 2.8 1.2 8.1 3.7
| 5 R, 85 3.7 1.0 1.6 3.3 2.6 1.4 2.8 3.9
) b . 8.0 4.6 .9 L8 6.5 2.5 1.6 2.8 4.1
) & N 7.5 5.6 .8 2.0 4.9 2.4 2.5 2.8 4.1
| T S 9.0 6.5 .8 2.2 4.3 2.4 3.4 2.8 3.9
1 SR, 10 5.4 .8 2.4 4.1 2.3 4.3 3.0 3.7
2.0 ‘ 3.0 ....... 3.7
Nore.—No gage-holght record June 1.7, 10,12, 14-15, 17-19, 21-23, 24, 26, 78-50 Jnl{ 2-4, 6-7, 9-10, 12-13,
15,17, 19-21 26, 28-29, 29,31, Augxst 224,67, 9, 11-15, 17-i9 21-22 24-5& 28-59, 3 tember 3-4, 6-8,
1, 13-14, 16-18, 20~22, 24~ , %, and dcﬁober ) June 7, 14, 15, 21, 22,
(')co rB estuns k Di get'or er days of no

nge-fxeight record detérmined byi tion. Braeed ﬁgures show mean discharge for periodsinciuded.
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Monthly discharge of Sinlahekin Creek at Blue Lake, near Loomis, Wash., for the period
June 1 to Oct, 31, 1920. )

Discharge in second-feet.
] Run-off in
Month. acre-feet.

TOATS COULEE CREEK NEAR LOOMIS, WASH.

Locarron.—In SE. }sec. 33, T. 39 N., R. 25 E., just below Deer Creek, 800 feet above
intake of Whitestone Irrigation District flume, and 3 miles northwest of Loomis,
Okanogan County.

DRAINAGE AREA.—132 square miles (measured on topographic maps).

REcorps avamaBLE.—May 1 to September 30, 1920.

GacE.—Stevens continuous water-stage recorder on left bank at head of falls, installed
June 3, 1920; inspected by C. H. Vander Meer and Dolores Douglas. May 11 to
June 2, 1920, temporary staff gage at same site but at different datum; read by
W. J. Holmes. All readings prior to installation of water-stage recorder reduced
to datum of present gage.

DiscHARGE MEASUREMENTS.—Made from footbridge just above intake of irrigation
flume or by wading.

CHANNEL AND cONTROL.—Bed composed of large boulders and gravel; one channel
at all stages. Banks high and wooded. Control head of 20-foot falls several feet
below gage.

EXTREMES OF DISCHARGE.—Maximum stage during period of record, from water-
stage recorder, 3.05 feet on June 15 (discharge, 183 second-feet); minimum stage,
from recorder, 1.09 feet August 24-25 (discharge, 4 second-feet). .

Ice.—None during period of record.

ReeuLaTion.—None.

Diversion.—None.

Accuracy.—Btage-dischargerelation permanent. Rating curve well defined. Except
as noted in footnote to table of daily discharge, gageread one or more times daily
until June 2; operation of water-stage recorder fair. Daily discharge to June 2
ascertained by applying daily gage height to rating table; after June 2, by apply-
ing to rating table the daily mean gage height determined from gage-height graph

- by inspection. Records good except for periods for which no gage-height record
was obtained.

CoorEraTION.—Station maintained in cooperation with State Reclamaf:mn Servxce
and Whitestone Irrigation District. g

Discharge measurements of Toats Coulee Creek near Loomis, Wash., dumng the year ending
Sept. 30, 1920.

Date. Made by— hgia 3 ch];irsée Date. Made by— (ga e ch]?a%
Feet, | Sec.ft. Feet. | Secft.
May 11 { John McCombs 2.39 55.1 | July 2 McCombs and Vander
MY 4 2.4 57.2 ) . 34.8
Jube & 2.51 77.8 20 s...0 12.3
7 2.45 6.4l .3l 1.1
2 | 2.48 73.0 || Sept. 3| R.-B 6.5
26 2.42 60.8 S8 6.3
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Daily discharge, in second-feet, of Toats Coulee Creek near Loomis, Wash., fovtthe year end-
ing Sept. 80, 1920.

Day. May. | June. | July. | Aug. ' Sept. Day. May. | June. | July. | Aug. | Sept
............ 4 64 11.0 8.8 18.0vcuaennn.n 134 152 | 41 4.6 -10.7
; ............ 47 55| 10.2 (I R |1 i (O 132 130°] 37 4.8 9.8
TR 51 52 9.8 6.5 18eeeeenceaen. 132 116 | .36 4.8 8.1
4...... P 67| 48] 0.1 6.1 }}'19eceenninnn.. 128 | 102| 83 4.8 7.2
[ 72 4| 84 590 20 ceeennnnn.. 124 | 100 4.8
46
............ 70 42 8.0 50 2l.eoiianea..| 120 104 |} 30 4.6
g ............ 66 39| 7.4 5.4 32.cennunnnnnn 114 116 4.3
|- R 96 35 6.6 5.4 {]-23.ccceannnnan 56 92. 4.2 12
|| S 82 33 6.5 5.3 24 ceiinenna.. 54 72| 20 4.0
) (¢ R, 72 31 6.2 5.2 250 cnininnn.. 53 62] 19 4.6
| 5 P, 55 4 33 6.0 5.4 51 56| 18 5.9
) b 58 70 39 5.6 6.0 50 56| 16 - 7.2 10.7
18 ciiivnnnnnn 126 | 74 52| 5.4 7.8 48 62| 14.8} 8.5
B 1 . ‘180 [ 96 62 5.1 10.0 46 67°] 13.1} 10.0 11
) ¥ 132 173 521 5.0 10.7 .. 42 67| 12.1| ‘12.2
l 31... 42 |oeenn.. 11.5 | 10.7 |eeavnen

mn height record May 1-10, 15, 19, 24-27, July 20-23, and September 20-26 and 28-30; dis-
N mrmfggﬂ- e gh i T :vyith records of flow ofngar-by streams and from_general information
glmggg for May 16 and 19 wﬂ:ich was interpolated. Braced ﬁguns show mean discharge for periods in-

Monihly discharge of Toats Coulee Creck mear Loomis, Wash., for the year ending Sept.

30, 1920.
Discharge in second-feet.
Run-off in
Month. : acre-feet.
Maximum. | Minimum. | Mean.
134 [eeeieeene.. g‘: 8 4,540
173 44 “83.6 4 970
64 11.6 34.6
12,2 4.0 6.77 416
............ 5.2 8.84 528
........ 12,600

NOTE.—Discharge for April, based upon comparison with records for Methow River st Twisp, probably
less than 25 second-feat.

SALMON CREEK NEAR CONCONULLY, WASH.

LocarioN.—In sec. 18, T. 35 N., R. 25 E., half a mile below Conconully reservoir,
Okanogan ‘project of Umbed States Reclamation Service, 2 miles south of Con-
conully, and 14 miles above'Okanogan, Okanogan County.

DrAINAGE AREA.—121 square miles at present site; 164 square miles at former loca-
tion at Jones ranch (revised measurements on topographic maps).

RECoRDS AvAlLABLE.—July 6, 1910, to September 30, 1920. From April 12, 1903,
to March 31, 1912, tecards were obtamed at Jones ranch in sec. 31, T. 34 N R.
26 E., about 3 miles above-Okanogan.

GagE. ——Vemcal staff halfa.mﬂe below reservoir indicates head on weir; read by Allen
Honey.

DiscEARGE MEASUREMENTS.—Made from footbridge near gage or by wading.

CHANNEL AND cONTROL.—20-foot rectangular sharp-crested weir with two end con-
tractions; prior to October.1, 1912, a 20-foot Cippoletti weir. .. '

EXTREMES OF DISCHARGE —~Max1mum stage recorded during year ending Seprember
30, 1919, 1.96 feet from 10.30 a. m. to 1 p. m. June 11 (discharge, 200 second-
feet); minimum stage recorded, 0.04 foot during November to December 31,
February 3 to March §, and Septembef 13-20 (discharge, 0.8 second-foot).

Maximum stage recorded during year ending September 30, 1920, 0.98 foot
August 4-9 (discharge, 68 second-feet); no flow November 20 and 21.
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1903-1920: Maximum stage recorded, 3.63 feet at old site April 29, 1904 (dis-.
charge, 577 second-feet); no flow 4 p. m. October 3 to 6 p. m. October 11, 1910,
and November 20-21, 1920, when water was bemg stored in Salmon Lake and
Conconully reservoirs.

Icr.—S8tage-discharge relation not affected by ice.

DiversroNs.—None.

ReeuraTioNn.—Flow controlled by storage in Salmon Lake reservoir (capacity,
2,600 acre-feet) and Conconully reservoir (capacity, 13,000 acre-feet). Monthly
summaries of flow for 1912-1918 have been corrected for storage; monthly sum-
maries for years ending September 30, 1919 and 1920, not corrected for storage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to hundredths once daily; oftener when head was changed. Daily
discharge ascertained by applying daily gage height to rating table or, for days
when head was changed, by taking weighted mean of results obtained by applying
to rating table the gage heights for the various periods of constant head. Records
excellent.

CooPErATION.—Gage-height record and storage determinations furnished by United
States Reclamation Service.

o

Discharge measurements of Salmon Creek near Conconully, Wash., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— naobe | e || Date. Made by— e | e,
1918. Feet. | SecHt. 1919. Feet. | Secft.
Oct. 5| D.J. F. Calkins. .| 0.41 18.5 || Sept. 27 | L. D. Carson........... 0.8 56.2
5 d .41 17.2
1920.
1919, June 11 | Lasley Lee............. 70 33.9
June 11 | Carson and Honey ....| 1.90 186 Sept. 2| R. B Kilgote .......... .40 17.3
11 | L. D. Carson........... 141 116

Daily discharge, in second-feet, of Salmon Creek near Conconully, Wash., for the years
endmg Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
1918-19.

1 15 0.8 0.8 1.0 1.0 0.8 1.3 1.9 12 31 14
16 .8 .8 1.0 1.0 .8 1.3 1.9} 12 37. |18 12
16 .8 .8 L0 .8 .8 1.3 Lo 1n 36 115 9.4
16 .8 .8| 1.0 .8 .8 L3| L9] 16 33 |10 9. <
18 .8 .8{ 1o .8 .81 L.3] L9} 15 36 81 9.4
18 .8 .8 1.0 .8 .8 1.3 8.8} 15 58 21 8.6
18 .8 .8 1o .8 .8 L3] 20 15 | 101 15 4.3
17 .8 .8 Lo .8 8| 13| &1 18 {122 9.5 4.3
12 .8 .8 10 .81 10! L3| 60 37 | 125 7.4 4.3

8.4 .8 .8 1.0 .8 1.0 1.31 64 97 125 7.3 3.1
7.3 .8 .8 1.0 .8 L0 1.3| 64 127 122 7.2 1.5
5.0 .8 .8 10 .8] L3| L3| 65 125 |12 10.4 1.5
4.3 .8 .8 1.0 .8 1.3 1.3 | 62 124 116 10.9 1.4
4.3 .8 .8 Lo .8 L3| 13| 63 122 | 112 14 .8
4.3 .8 .8 Lo .8 L3| 13| 69 124 | 104 16 .8
4.3 .8 8| L0 .8 L3 1.3| 77 | 121 100 19 .8
7.3 .8 .8 1.0 .8 1.3 .3 81 116 95 30 .8
29 .8 .8 1.0 .8 1.3 1.3| 81 112 59 86 .8
30 .8 .8 1.0 .8 L5] 13| 8 |109 19 122 .8
27 .8 .8] Lo .8| 13 L3] 90 109 28 | 132 4.3
18 .8 .8 1.0 .8 1.3 1.3} 9 98 30 125 12
7.9 .8 .81 Lo .8 13 1.3 | 104 20 29 | 106 19
5.4 .8 .81 10 .8 13 1.3 | 105 18 22 91 75
4.7 .8 .8 1.0 .8 1.3 1.3 10.4 8.2 81 87
5.8 .8 .8 1.0 .8 1.3 15| 16 8.3) 10.8] 68 78
5.4 .8 .8 1.0 .8 1.3 1.5( 19 7.9 12 27 66
2.1 .8 .8| Lo .8 13 L5) 14 79| 14 21 52
2.1 .8 .8 Lo .8 L3 1.5] 12 9.4 33 24 17
2.1 .8 810 LOL...... 1.3 L7| 14 13 | 101 23 14
2.1 .8 .8 1L0}....... 1.3 L7] 12 25 1 18 8.4
2.1 0.t .8 Lol....... L3 leeenen. 12 Joa..... 15 l......
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Monthly dzscharye of Salmon Creek near Conconully, Wash., for the years ending Sept. 30,
: 1919 and 1920—Cont1nued

Discharge in second-feet.
Run-off in
Month. - acre-feet.
Maximum, | Minimum. | Mean.
1919-20.

L9 0.8 0.84 51,

.8 .0 75 44,

L3 .8 .82 50.

L0 .8 .8 51,

1.0 .8 .82 47.

3.8 .8 1.18 2.

4.3 .8 132 78.

48 1.3 13.0 799

52 5.1 29.4 1,750

63 2.1 34.2 2,100

63 4.7|. 28.2 1,730
17.7. 6.8 13.2 786

68 . 0. 10.4 7,560

Note.—Information is not available for determining monthly regulation from storage in Conconully and
Salmon Lakereservoirs. Therefore, correction for stors; e, as pubhshed in previous reports is not possible.
It is estimated that during the year anding Sept. 30, 191 gg in Salmon Lake reservoir decreased about
40 acre-feet, and in Conconully reservoir iner t; hence the net storag a(: the end of the
year was Bbout 10 acre-feet greater than that at the begmnin During the year en: t. 30, 1920,
storage in Salmon Lake reservoir was gres.tly depleted, but data is inadequate for determjnmg the amount.

METHOW RIVER BASIN.
METHOW RIVER AT TWISP, WASH.

Locarion.—In sec. 17, T. 33 N., R. 22 E., at highway bridge at Twisp, Okanogan
County, a quarter of a mile below mouth of Twisp River.

DraiNaez AREA.—1,330 square miles (measured on topographic and Forest Service
maps).

REcorDs AvatLABLE.—June 1, 1919, to September 30, 1920.

Gage.—Chain gage on upstream side of highway bridge. installed June 14, 1920.
June 13 to July 25, 1919, vertical staff in two sections on right bank 40 feet above
highway bridge, at present datum; July 26 to August 12, 1919, temporary vertical
section for low water at same site but different datum; August 13 to October 2,
1919, vertical section on left bank, 25 feet below bridge, at different datum;
Qctober 3, 1919, to June 13, 1920, chain gage on bridge, at different datum. All
gage heights have been referred to datum of present gage.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading nearby.

CHANNEL AND CONTROL.—One channel at all stages; straight for long distance above
and below gage; bed composed of boulders and gravel. Control consists of large
boulder riffle about 300 feet below gage; may shift during floods.

‘EXTREMES OF DISCHARGE.—Maximum stage recorded during period Jume 13, 1919,
to September 30, 1920, 7.7 feet at 10 a. m. June 22, 1919 (discharge, 7,610 second-
feet); minimum discharge estimated at 144 second-feet December 13-15, when
stage-diecharge relation was affected by ice.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from discharge
measurements, observer’s notes, and weather records.

Diversions.—Numerous diversions above station for irrigation.

ReevuraTiON.—None.

AccurAcy.—Stage-discharge relation permanent; affected by ice November 28 to
December 21. Rating curve well defined below 6,000 second-feet. Gage read
to hundredths twice daily, except December 7, 1919, to March 11, 1920, when
diurnal fluctuation was slight and gage was read once daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Open-water
records excellent,

CooreraTION.—Station maintained in cooperation with Washington State Reclama-
tion Service.

SRNORBD
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Discharge meusurements of Methow River at Tunsp, Wash., during the years ending Sept.
L 30, 1919 and 1920. ; .

Ga; Dis- Gage | Dis-
Date. Made by— helght. | charge. | Date- Made by— helg%\t. charge.
1918. Feet. | Sec.Ht. 1919
Oct. 1 1.80 249 || Dec. ﬁ
1019,
June .12 5.72 | 3,940 || 1920
13 5.80 | 4,040 |! June 13 | Lasley Lee .04 | 2,850
Ang’ 8 3.04 852 29 | John McCombs... ... . 3, 2000
14 2.70 639 || Aug. 25| R. B.Ké(l}gore.... . . 201
Oct. 1 2.07 351 || Sept. 25 | John McCombs X 459
Dasly discharge, in second-feet, of Methow River at Twisp, - ending
Sept. 80, 1919 and 1920.
Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
4,160 | 1,020 405 3,200 | 508 449
4,160 | 1,020 384 2,900 | 568 497
4,160 950 384 2,220 | 568 | . 437
4,480 950 38 1,080 | 543 a7
4,820 | 1,020 38 1,870 519 | - 405
4,480 950 384 1,760 495, 384
3,840 883 405 1,680 495 384
3,360 819 405 1,650 | 472 384
3,360 788 405 1,450 | 449 363
3,680 758 405 1,350 | 427 363
3,520 729 a1 1,260 405 243
3,520 700 495 1,080 405 343
3,050 672 519 1,090 405| 343
2,900 645 496 1,020 38| " 343
2,900 819 472 1,020 384 343
1,020 | 384 |ceeveeen
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept.
1919-20.
.............. 323 23| 249| 203 | 233| 472|1,260|4,000] 593| 304
2iceennan 304 203 | 249 | 217 | 233| 484 /1,350 3,520| 568| 304
304 203 217 | 233 | 495 1,550 2,620 5431 304
304 203 | 233| 217| 233| 519|2,220(2,90! 519 285,
04| | 27| 217) 27| 283 543270 2,000] 495 -28
304 233 | 217| 217| 233| 619 (2,760 {2,350 | 495 285
304 217 217| 217| 233| 883 | 2,760 | 2,220 | 472 %
285 217 | 217| 23311,850 | 2,760 | 2,100 | 405
304 238 | 203 | 217 233 1,650 | 2,480 | 2,220 | 449 267
285 217 | 177 233 | 217 | 1,870 | 2,480 | 2,100 | 449 267
285 2331 177| 283| 217|1,870 | 2,620 | 2,100 | 449 | 267
249 217 | 27| 27 , 2,620 | 1,980 | 427 285
285 217 | 217| 233 | 2832100 ;2,760 | 2,100 | 405 304
285 217 | 189 | 267| -283 |2, 2,900 | 2,220 328
285 217 249 2,350 | 4,160 | 1,080 | 384| 343
304 |} 200 180 | 249 2,620 [ 4,320 | 1,760 | 363 | 343
343 233 | 180 | 240| 233 2,620 | 4,320 | 1,620 343 | 363
343 285 | 217 | 249| 233 |2,620 | 4,000 | 1,550 | 343 363
343 27| 249| 2490|2220 3,80 | 1,450 | 323 384
343 217 | 217 | 249| 2492100 3,680 | 1,350 | 323 384
323 217 | 267 1,980 | 4,000 | 1,260 | 323 384
323 285| 217 208| 267| 217)1,760 | 4,320 ) 1,000 | 304 408
343 165 | 189 | 267 | 217 1,550 | 3,840 | 1,020 | 304 427
363| 323| 217, 180 267| 217|1,550 (3,080 | 950 | 304 440
343 203 | 267 | 217|1,450 |2,620 | 819| 285 449
328 | 267 217 217 240 | 240|1,350 | 2,350 | 788 304 449
267 | 267 27| 217 249| 267 (1,350 |2,350 | 729 | 304 427
267 203 | 249 1,850 | 2,480 | 700 | 304 427
250 267 | 203| 240 2631350 3,200 672| 304 27
249 | 267 |....... 249 | 449 | 1,260 | 3,840 | 645 | 304 49
....... 217 emevene] 4D [eeieee.f 1,260 [ooo...| 619 804 |.......

NoTe.~—Discharge, June 1-12, 1919, ascertained from comparison with records of Methow River at Pateros.
Braced figures show mean discharge for periods included.
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Comb_ihed monthly discharge of Methow River, Risley ditch, and Methow Valley Irrigation
District’s canal at Twisp, Wash., for the yeurs ending Sept. 30, 1919 and 1920.

[Drainage area, 1,330 square miles.]

Discharge in second-feet. Combine‘d run-oft,
River. Methow Combined.
Month. Yr?il;eay: .
Risley | “4ion Acre-
ditch s Dis- Per Inches. foot
Maxi- | Mini- | yo, | (mean).| gcts | Mean. | square ‘
mum. | mum, * canal & * ;Illﬂe.
(mean)
5,270 8 49| 5320| 400 | 446 317,000
2,670 5 47| 2,720| 2.05 2.36 | 167,000
646 8 47 701 . 527 61 43,100
403 10 471 | .336 37 26, 600
287 302 227 .2 | 18,600
304 T304 220 .26 | 18,100
222 222 1687 .19 13,600
227 |. 227 171 20 14,000
209 209 157 171 12,000
240 | 240 .180 .21 | 14,800
246 4 260 .195 .22 15, 500
1,550 5 0| 1,600 120 1.38 | 98,400
2,990 6 49| 3040| 2.29 2.56 | 181,000
1,750 5 47 1,800 1.35 1.56 | 111,000
392 8 47 447 .336 39 27,
351 10 34 395 .297 33 23,500
k1 7 PO RN feees 754 . 567 7.73 | 548,000

e Estimates of discharge of Risley ditch and Methow Valley Irrigation District’s canal baseill’lﬁon dis-
«harge measurements piblished under miscellaneous measurements at end of this volume, actual
.gage-height record over period June to September, 1920,

METHOW RIVER AT PATEROS, WASH.

Locarron.—In sec. 2, T. 29 N., R. 23 E., three-fourths mile above highway bridge at
Pateros, Okanogan County, and 1 mile above mouth.

.DRAINAGE AREA.—1, 810 square miles (revised measurement on topographic and
Forest Service maps). )

RECORDS AVAILABLE.—June 17, 1903, to September 30, 1920, when station was
discontinued. )

«Gaae.—Inclined and vertical staff gage on left bank three-fourths mile above high-
way bridge; read by Mrs. W. J. Coy and Mrs. Bertha L. Merritt.

D1scHARGE MEASUREMENTS.—Made from cable 1,000 feet above gage or by wading.

*‘CHANNEL AND CONTROL.—Bed of stream composed of large boulders and gravel;
shifts at extremely high stages. One channel at all stages. Right bank high
and not subject to overflow; left bank not subject to overflow below gage height
of 12 feet. Stage of zero flow, according to measurements made September 20,
1920, gage height 1:3 feet + 0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 10.0 feet on May 27 and 28 (discharge, 9,510 second-feet); minimum
discharge estimated at 204 second-feet January 5 and 6 when stage-discharge
relation was affected by ice. )

Maximum stage recorded during year ending September 30, 1920, 7.6 feet
on June 18 and 22, and July 1 (discharge, 4,550 second-feet); minimum discharge
-estimated at 235 second-feet December 12-16 when stage-discharge relation was
affected by ice.

1903-1920: Maximum stage recorded, 11.6 feet May 11, 1910 (discharge, 14,900
:second-feet); minimum discharge probably occurred January 5 and 6, 1919.
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Ice.—Stage-discharge relation seriously affected by ice; flow estimated from gage-

height record, discharge measurements, observers’ notes, and weather records.
DiversioN.—Many ditches divert water for irrigation above station.
ReguraTtioNn.—None.
Accuracy.—Stage-discharge relation changed at high water on May 27-28, 1919, and

on June 22, 1920; also affected by ice.

height to rating table.

gage was not read.

Rating curves well defined. Except as
stated in footnote to table of daily discharge, gage read to hundredths twice
daily during year ending September 30, 1919, and once daily during year ending
September 30, 1920. Daily discharge ascertained by applying mean daily gage

Open-water records excellent except for periods when

Discharge measuremenis of Methow River at Pateros, Wash., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- ; Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— helght. | charge.
.| Secft. Il 1919, Feet. | Seeft.

83 315 || Oct. 7 L.D.Carson .......... 4.06 4156

278 || Dec. 21|.....do....... 64,66 | 433

do o487 444

64,76 | 502

7.55 | 4,3%

393 '3u

3.97| 364

a11| 441

410 438

‘ 513

@ Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending
Sept. 30, 1919 and 1920.

"Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June. | July.| Aug, | Sept.
1918-19.
. 450 | 366 300 665 | 4,530 | 5,480 | 4,200 412
450 | 366 300 805 | 4,350 | 5,580 | 4,080 472
450 | 366 295 1,060 | 3,900 | 5,680 | 3,860 460
428 | 366 |l oen 1,250 | 3,480 | 5,880 | 3,860 [}1,160 | 449
4281 366 1,350 | 3,160 | 6,080 | 3,860
48| 386 300 | 1,460 | 8,160 | 6,080 | 3,700
498| 366 1,460 s,gg 6,080 | 3,540 | 1,060 '
428 214 |} 300 1,350 | 8, 5,520 | 3,540 475
428 1,350 | 3,480 | 4,970 | 3,380
428 1,460 | 3,480 | 4,420 70
406 1,460 | 3,480 | 3,860
406 [+ 400 [| 400 1,570 | 3,160 | 4,080 572
406 295 | 1,570 | 3,010 | 4,200 |}3,300
428 320 | 1,460 | 2,860 | 4,550 73
428 406 | 1,570 | 3,160 | 4,290 B s
428 366 | 1,920 | 3,160 | 4,030 670
428 | 4981 450 |} 310| 366 | 2,300 | 3,320 | 4,200 626
428 | 498 474 320 | 2,430 | 3,480 | 4,550 612 545
498 | 450 | 498 366 | 2,570 | 3,820 | 4,916 508 | 520
428 | 450 | ‘474 366 | 2,570 | 4,170 | 7,540 2. 100 508 | 508
'’
450 | 428| 450 | 450 366 | 2,710 | 5,690 | 7,540 508 | 495
450 | 406| 450 450 | 295| 366 | 2,860 | 8,410 | 7,330 572| 472
450 | 406| 450 | 450 | 295| 366 | 3,010 | 8,850 | 7,330 545 | 449
450 | 408 | 450 | 406 | 205 | 366 | 3,160 | 7,970 | 6,490 545 | 449
428 408| 450 386 | 3,160 | 7,550 | 6,490 | 1,530 | 520 | 449
428 | 386 428 300 | 386 3,320 | 9,070 | 6,280 495 | 449
428 | 366 428 .0 406 | 3,480 | 9,510 | 6,280 490 | 49
428 | 366 | 406 450 | 3,820 | 9,510 | 5,480 ||\ o0 | 486 | 449
28| 386 388(  [l...... 450 | 4,170 | 8,190 | 4,730 |{’ 41| 449
450 | 366 | 386 reeeno.| 4981 4,350 | 6,280 | 4,200 a7| w9
450 ....... 66l .ol 578 1....... 5,680 /....... a2 l.......
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Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending
* Sept. 80, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
406| 400| 3s4| o500| B820| 848 472 1,420 | 4,550 | 845 362

428 406 295 472 320 348 572 | 1,420 | 4,370 776 362

406 | 312 40| 348 | 348| 572|1,760 | 3,80 | 713 362

428 348 406 | 2,250 | 3,380 | 653 362

428 348 | 348 | 406 | 2,650 | 3,080 | 624 340

449 300 386 366 684 | 2,120 2,8% 598 340

428 376 312 366 884 | 2,650 ( 2,8 541 340

449 |} 250 367 | 348 | 366|1,310{2,790 | 2,380 | 541 340

406 358 348 | 1,880 { 2,790 | 2,380 541 320

366 348 | 366 | 312 (2,000 2,850 {2,380 | 514 320

406 348 | 366 | 205|2,120(2,050 2,250 486| 32

406 428 366 348 312 | 2,120 | 2,650 | 2,250 486 320
406 449 348 348 | 2,250 | 2,930 | 2,380 486 340
406 | 449 348 366 | 2,380 | 3,230 | 2,700 | 460 340
406 428 350 348 366 348 | 2,650 | 4,200 | 2,380 433 362
406 428 250 348 388 348 | 2,650 | 4,200 | 2,250 408 384
406 | 449 348 | 848 8202,030| 4,370 | 3,000 | 408 384
406 | 495 366 | 348 2,930 | 4,550 [ 1,880 | 362 334
406 | 495 598 | 329) 366 | 320|2,790( 4,200 1,760 | 384 408
406 | 472 520 320| 366 | 348(2,790)|4,030 | 1,640 | 384 |. 433
386 472 | 829| 386| 848)2,250 4,080 1,420, 362 433
406 | 449 406 | 320 406 8662120 | 4,550 | 1,420 | 301 480
406 348 | 386 2,000 | 4,200 | 1,260 | 320 460
406 | 495 348 { 386 | 329 (1,880 |3,700 1,110 | 362 486
406 472 450 348 386 812 | 1,530 | 2,930 922 384 486
406 | 495 40| 348 366 320164012650 362 514
406 | 485 348 | 366( 2320/1,530]23% | 845! 384 514
406 440 329 366 366 | 1,640 | 2,650 776 362 541
406 406 329 365 1,640 | 3,540 776 362, 541
406 | 400| 520(] @ f....... 348 | 405 1,530 | 4,200 | 744 | 384 568
386 [....... 472 (1 |ee..... 328 |...... 1,530 {....... 713 384 [aeennen

NOTE.: -—stcharge estimated because of ice, for followln% periods: Jan. 1-7, 9-16, 25-31, Feb. 4-21, 25-28,
Mar. 1-12, Nov, and 24-29 1919, Jan. 3-18, 23-31, Feb. 1, and 7-9 1920 Gage not read’ during
following periods: f)ec 1~ 3and5 1018, June 2, 6, 8—10, and 15 Aug 16, 18, 25, and 27-30, Sept. 1, 3, 20, 24-26,
and 28, Oct. 5, 6, 12, and 16, 1019, Jan. 1, Mar, 30, Apr. 23, July 6, g, 5,1920 olated);
Dec. 8-16, 1018, Tuly 10-24, 26-31, Aug. 1-8, 813, Sept. 5-11 13‘17 1916 (discharge estimated by com-
parison with récords of Methow River at ’l‘wisp and ad;acent streams) Braced figures show mean dis-
charge for periods included.

Monthly discharge of Methow River at Pateros, Wash., for the years ending Sept. 30, 1919

and 1920.
Discharge in second-feet.
. Run-off in
Month. _aere-feet.
, Maximum., | Minimum. | Mean.
.1018-19.

398 24, 500
415 24,700
410 25,200
361 22,200
302 16, 800
356 21,900
2,190 130, 000
, 060 311, 000
5,470 325,000
2, 165, 000
756 48, 500
492 29,300
1,680 | 1,140,000
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. Monthly discharge of Methow Rner at Pateros, Wash., for the years ending Sept. 30, 1919

nd 1920—Continued.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum., | Minimum. | Mean
449 386 414 95,500
105 366 443 26, 400
520 |.ceieenanns 336 20, 700
........................ 370 22, 800
500 329 366 21,100
406 312 361 22,200
495 295 348 20,700
2,930 06| 1,740 107,000
4,550 1,420 | 3,140 187,000
4,550 73! 2,00 127,000
845 30! 471 29, 000
568 320 404 24,000
4,550 |.oveennn ... 873 633,000

' CHEWACK CREEK BELOW BOULDER CREEEK, NEAR WINTHROP, WASH.

“LocatioN.~—In sec. 35, T. 36 N., R. 21 E., at sawmill of Chewuck Lumber Co., 200
feet above intake of Sky Line ditch, 400 fest below Boulder Creek, and 7} miles
north of Winthrop, Okanogan County.

"DRAINAGE AREA.—475 square miles (measured on map of Okanogan Nationsal Forest,
edition of 1918).

RECORDS AVAILABLE.—June } to September 30, 1920.

~Gaae.—Vertical and inclined staff on left bank, read by Mr. and Mrs. Mortimer
Carroll.

DisCEARGE MEASUREMENTS.—At low stages, made by wading at gage; at medium
stages, by wading at ford 2 miles above gage; and at high water, from highway
bridge 1,000 feet above gage and above Beulder Creek. The flow of Boulder
Creek is measured by wading and added to the discharge when measured at the

- bridge or ford. '

*(HANNEL AND coNTROL.—Bed composed of boulders. Gradient steep. Right bank
high, left bank low but not subject to overflow. Control not well defined; fairly
< permanent.

"EXTREMES OF DISCHARGE.—Maximum wstage recorded during penod June 16 to
September 30, 7.40 feet June 16 (discharge, 1,160 second-feet); minimum stage
recorded, 4.63 feet at 10 a. m. September ¢ (discharge, 56 second-feet).

Ior.—Stage-discharge relation probsbly sericusly affacted by ice.

"Drversions.—-Jones ditch diverts small amount from Beulder Creek above statlon,
no other important diversions above station.

RecuraTion.—None.

-Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read to hundredths once daily. Daily discharge ascertained by applying daily
‘gage-height to rating table. Records excellent except for perioda for Whlch dis-
charge was estimated by comparison with records for other streams. ©  °

- CooPERATION.—Maintained in cooperation with Washington State ‘Reclamation
Service.

- Discharge measurements of Chewack Creek below Boulder Creek, near Wmtkrop, Wask
durmg the year ending Sept. 30, 1920. e L

Date. Made by— 1,1“ S| s, || Date. Madeby— |, 398 | D+
( Feet. | Sec.ft. A
....................... 7.30 1 070

-June g Lasley Lee .....c...c.. 7.34 | 1,100 Aug. 22??
30 | John McCombs......... 8.72 | 825 Sept. 24




184 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A.

Dasly discharge, in second-feet, of Chewack Creek below Boulder Creek, near Winthrop,
Wash., for the year ending Sept. 30, , 1920.

Day. June."| July. | Aug.'| Sept. Day. June. | July. | Ang. | Sept.

650 120 71 294 69 85

592 120 70 278 69 83

540 104 69 264 63 83

515 104 251 63 83

446 104 62 251 63 82

404 101 60 228 63 79

383 98 58 228 63 89

530 364 104 57 218 59 104
328 90 56 208 59 104

310 85 57 198 58 112

204 85 60 189 63 85

328 79 60 171 68 94

364 79 78 162 75 100

383 74 96 154 85 104

310 69 85 137 89 112

128 85 |eennnnn

NoTE.—Gage not read June 1-15; mean discharge estimated by comparison with record of Methow River-
at Twisp, Wa?s:h £ v :

Monthly discharge of Chewuck Creek below Boulder Creek, near Winthrop, Wash., for the
year ending Sept. 30, 1920.

[Drainage area, 475 square miles.]

Discharge in'second-feet. ' Run-cff.

Month.
Maximum, | Minimum. [ Mean. | square Inches Acre-feet.
mile.

WI;IS(;I‘E -—Discharge, Apr. 1 to June 15, estimated by comparison with record of Methow River at Twdisp, .

_ CHELAN RIVER BASIN.
LAKE CHELAN AT CHELAN, WASH.

Location.—In sec. 13, T. 27 N, R. 22 E., at Forest Service boat landing at Chelan,
Chelan County, a quarter of a mile above highway bridge at outlet.
DRAINAGE AREA.—950 square miles (measured on topographic and Forest.Service- ',
maps).
RECORDS AVAILABLE.—September 1 to October 15, 1897; January 1, 1898, to December -
31, 1899; January 1 to June 30, 1905; December 5, 1910, to September 30, 1920.
GaGEe.—Vertical staff on pile at landing; installed December 5, 1910; datum 1,078.15
feet above sea level. Gage used from 1897 to 1899 was at Lakeside, about & mile-
west_of Chelan; datum 1,070.18 feet above sea level. In 1905 gage was on.a.-
“bent of upper bridge at Chelan; elevation not determined. Gage read by
Forest Service employees and H. E. Farley.
ExTrREMES OF 8TAGE.—Mazimum stage recorded during year ending September 30,.
1919, 5.48 feet on June 30; minimum stage recorded 2.95 feet on September 22.
Mammum stage recorded during year ending September 30, 1920, 5.6 feet July-
3 and 10; minimum stage recorded, 1.65 feet March 16.
. 1898-99 and 1911-1920: Maximum stage recorded, 7.2 feet June 18, 1916; mini--
mum stage recorded, 6. 60 feet (elevatlon, 1,076.78 feet) January 27—28 and De--
cember 2-5, 1898.
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Reaurarion.—The lake level iz controlled at low water by operation of flashboard
dam at outlet in the interest of navigation.

Accuracy.—Gage read to hundredths about once a week. Record reliable. o

CooPERATION.~—Record furnished in part by United States Forest Service.

Dmly gage height, in feet, of Lake Chelan at Chelan, Wash., for the yegrs ending Sept 30,
1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1918-19.
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CHELAN RIVER AT CHELAN, WASH,

Location.—In sec. 13, T. 27 N., R. 22 E., at lower bridge at Chelan, Chelan County,
800 feet below flashboard dam at outlet of Chelan Lake and 4 miles northwest of
Chelan Falls. 7

DRAINAGE AREA.—5950 square miles (measured on topographic and Forest Service
maps).

RECORDS AVAILABLE.—November 1, 1903, to September 30, 1920.

‘Gaage.—Vertical staff on fourth bent of left approach to lower bridge; read by W. E.
Naylor, G. H. Wenrer, and H. E, Farley.

DiscHARGE MEASUREMENTS.—Made from uppper bridge 1,000 feet above gage or by
wading.

‘CHANNEL AND CONTROL.—Bed composed of boulders and gravel; shifting at extremely -
high water. Channel curved above gage, but practically straight below. Banks -
high; not subject to everflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 10.0 feet May 29 (discharge, 7,600 second-feet); minimum stage recorded,
4.8 feet March 17 (discharge, 547 second -feet).

Maximurm stage recorded during year ending September 30, 1920, 9.0 feet July
4 (discharge, 5,580 second-feet); minimum stage recorded, 3.1 feet March 18-20 . -
(discharge, 211 aecond-feet).

1903-1920: Maximum stage recorded, 11.48 feet June 20, 1916.(discharge, 9,780
second-feet). Practically no flow for at least part of day on January 30, 1917;
because outlet to lake was blocked solid with floating ice so that no water could
flow over dam. .

Tor.—Stage-discharge relation not affected by ice.

Diversions.—Seversl irrigation ditches divert from tributaries a very small propor-
tion of the run-off.

ReeuLaTION.—Flashboard dam 800 feet above gage controls lake level at low water in
the interest of navigation. Monthly summaries of flow have been corrected for

_ storage.

Accuracy.—Stage-discharge relation for medium and high stages changed during
high water on May 29-30, 1919. Rating curves well defined; revised slightly
October 1, 1919. Gage read once daily to hundredths except as noted in footnote
to table of daily discharge. Daily discharge ascertained by applying daily
gage height to rating table. Records excellent except December, 1919, to June,
1920, for which they are fair.

COOPERATION —Gage-height record furnished by United States Forest Service.

chharge measurements of Chelan River at Chelan, Wash., during the yéars ending Sept.
30, 1919 and 1920

Gage | Dis- ’ ; Gage | Dis~
Date. Made by— heigit. charge. || Date. Made by— feht | charge.

Feet. | Sec.ft. 1920. Feet. | Secofts
5.28 819 [ Jan. 20 4.89 608
5.66| 1,020 2 489 569
570 | 1,120 || June 19 7.70 | 3,530
9.62| 6,780 || July 27 7.84| 3710
9.00 | 5570 | Aug 21 L 6.50| 1,916
7.56 | 3,310 6.50 | . 1,880 °
7.36 | 2,990.|| Sept. i . 5.88 1,m
5.22 746




Duily dwchaf-ye i seobmi»faét of Chelan River at' Chelan, Wash., for the years #ndivig
Sept. 30, 1919 and 1920. -

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | 8ept.
662 9101 980 | 630 730]4,450 ] 6,760 | 6,930 1,
673! 910 912 | 630 | 845 4,450 |6, 6,760 | 3,400 } 1,
678 | 910 630 | 910 | 4,450 | 6, 8,760 | 3,200 1 1,
730 | 785 630 | 1,340 | 4,950 | 6,500 | 6,760 | 3,400 | 1,
730 | 758 678 | 2,880 | 4,780 | 6,425°( 6,760 | 3,100 | 1,
730 | 730 630 | 3,810 | 4,610 | 6,500 | 6,930 | 2,360 | 1,
785 | 730 536 | 3,400 | 4,450 | 6,500 | 6,760 | 2,360 | 1,
815 | 785 630 | 3,490 | 4,450 | 6,420 | 6,590 %% 1,
845 | 730 630 | a,ggg 4,450 | 6,420 | 6,590 | &, 1,
7% | 730 630 | 2,880 | 4,450 | 6,420 6,420 | 2,430 i
845 | 730 586 | 1,150 | 4,290 | 6,080 ;430 | 2,380
845 | 730 586 | 730 ?:mo 5;8?8; 6,760 2,500 %:‘
848 | 730 586 | 783 | 4,290 5,;10 6,500 | 2,380°1 (1,4
910 |, ‘678 586|785 1 4,130 | 5,740 | 6,420 | 2,230 | "1;
1,03 | 730 586 | 786 | £330 | 5,740'f 6,420 | 2,280 | 1,3

11,180 [ 730 566 ‘845 | £180 | 5,870 | 6,500 | 3,280 | 1,4
1110 | 845 547 | . 845 §§% 5,5701 6,590 | 2,230 | 1,4
$1,150 1 780 586 | 910 | 8,970 | 5,410 | 6,420 | 2,280 %,
1,200 | 858 586 | 980 | 3,970 [ 5 410} 6,250 | 2,280 {- 1,
1,240 | 98 586 1,060 13,970 | 5,910} 5,010 | 2,230 | 010
1,10 | 785 58| 1,000 | 3,070 | 6,390 | 8,740 | 2,230 | 45
1,100 |. 1,060 630 |.3,080 | 4,450 | 6,590 | 5,740 | & 84D
1,060 | 1, 000 586 | 2, 880 4,% 6,700 | 5,570 12,100 | * 'Bsb
1,080 | 980 - 586 2,580 | 8,400 | 6,980 | 5,570 | 2,100} -
1,020 1,060 . 586 |'Z,580 | 3,460 | 6,93 | 5,410 | 2,100
* o8d | 1,100 630 | 3,150 | F'g00 | 7,100 5,360 2; 758
980 | 1,150 630 | 2)880 | &}a40 | 7/20° 451,
980 | 7980 30 | 630 | 4,030 | 6880 7,%' 770 | 1) ;g
- 945 | °g10 |.......] 630 | 5650 | %600 | 729071 4,610 |- 1,850
. 010 | 1,000 1 70|80 fgg, 7,100 | 4,450 | 1,749 |
910 |'." 936 T LN ] 4150 | e
586 |, 563 |2, 379 | 2,000 | 2,630 | 4,980 | 2,90 | 1,060
w | B 3:333 416 | 2,140 | 1,860°] 5,250 | 2,000 | 1)060
HRAR AR e
sos | “5e7| 73R |10 | 82 'ﬁigso 1,890 | 5,410 2:338 1,060
558 | 547 785|2,000] 563 2,460 | 1,810 |5,250 (2,630 | 080
553 | 847 | 780 11,050 €00 { 2,550 | 1,740 | 5,250 | 2,630 | 980
547| 547 | 730 |1,800| 637 | 2,630 | 1,660 | 5,250 | 2,500 | 980
= 547 1. 730 | 1,770.1 674 | 2,710 | 1,750 | 5,250 | 2,500 | 930
54T 130 [1,60(P[ © 7YIf 278D | 1,800 | 5,250 | 2,630 930
a7 { a78 | 1,550 | 748 | 2,870 |- 2j010 i 5, 2600 980
547 . 678 | 1,450 |.. 788 z,ggg ) 130 | 5,410.1.2,500 | 1,060
517 | 512 | 678 | 1,340 | K18 | % 250 | 5,250°| 2,800 | 1,060
547 | m12| 678 | 1,100 | 850 |3, 110-|- 380 { 8,410 | 2,460 | - 1,240
,, 47| 530 | 678| "867| 882 |3,190 | 32,500 | 5,410 | 2,410 | 1,150
5531 547 678| 630 | 915 3,210°) 2,900 | 5,250 | Z,370 | 1,150
5,250. | 2,
509 730 630 | 21 |1,060 | ¥ 280 3teeé 556’ Lo10 11%3
575 586 | 630 | 211 |1,140 3,300 3,570 | 5,000 | 2.010.} 1,240
« 5804 56| .630|  2231,280 3,320 3,650 | 1,80 1
581 586 63| 235 1}%3 33401 4, ?’m 1,890 }:%
586 | 586 | 630 | 244 | 1,390 | 3,260 | 4, 1,80 1 1,240
586 |. 5861 630 252 1,480 |3 190 1,890 | 1,240
588 {56321 630 | <261 1,560 | 3) 120 1,770 1,240
8861678 | © 630 [::270) .1,640°| 3,040 770 | 1,240
5% | 730 | 630 | 279 1,720 | 3,040 1,660 | 1,240
586 | 730 | 3,040 | 288 | 1,800 | 3,040 1,850 | ' 1,240
;.‘;5%4 ;. 789 2,900 4, 206 -l;? -Z,800 | 4 L4 | 1,150
57! 730 |....... 305 [ 1,970 2:810 "845 1 1,150
730 b e L] 2T 9101{...% ...

OTE.—Gage nfitread Sundays or holida sunulafter Mar 16 1919, genof read 1\0‘.; (‘ Dee. 19 and
31, 1918 Hazrq.,rlg n%_ﬁ'g 1;1315 10, Septl.m 1 2ml 7, 2 % 0, 1 5 8§°i ‘”’259153 m-l%%_w 2 5 20 22
an. s o
oM o7 T e 1‘7 19, 91, 2329, 31, Apr. 111, ]isiso ay'l—7 9-14’1 1641 M’ 1,
June 3:4, 67, 9, 13-14, 20, 27, Aug. 14 a 15, 10205 arge

104341—23—wsp 512——13 : :
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and 192
[Drainage area, 950 square miles.]

-Monthly discharge of Chelan Rwer at. Chelan, Wash., for zhegm endmg Sept 30, 1919

s Discharge
Ob”ﬂg%‘fgx“gﬁm Run-off in acre-feet. . without storage
n . in second-feet. |_, -
Run-off
Month. in
: ] 'P inches.
Maxi- | Mini- “Without | s er
| mom, | mum, Mean. | Observed. | Stored. storage. | Mean, sx(gil?e!:e
1918-19. ‘ e o B
October,.......... 1,340 845 [ 1,020 62,700 | —8, 56,2000 a14:]; o; 1Ln
bel 630 781 46,500 | =9, 000: 37,500 [\ @01 Is6B .74
862 932 57,300 | © 49, 600" 66,900 | 1,000 1. 1.33
678 866 53,200 | -+2,400 55,600 904 | . .10
7 42,700 | —10, 500 32, 200 580 | . .64
5471 €15 37,800 | +3,300 41,160 668 .703 .81
. 730 | 2,070 123,000 | +26,200 149,000 | 2,500 | "2.63 2.83
600 | 3,970 | 4,900 301,000 | 41,500 342,000 | 5,580 | 5.85 6.74
5,410 | 6,410 | 381,000 | 4,300 385, 6,470 | 6.81 7.60
6,060 373,000 | —41,900 331,000 | 5,380 | 5.66 6.52
1,740 | 2,380 146,000 | —22,900 123, 2,000 | 2.11 2.43
730 | 1,260 75,000 | —18,000 57,000 958 | 1.01 1.13
547 | 2,350 | 1,700,000 | —21,500 | 1,680,000 | 2,320 | 2.44 |  33.08
427 578 35,500 | —11,300 [ - 24,200 | 304 | .415 .48
881 | . 460 27,400 | +22,100 0,50 | 82| .86 g8
547 568 34, 900 —300 ) . 34,600 % 503 -~ .68
512 595 36,600 | +6,000 ,600 |, oL72e| .8
630 | 839 48,300 | —~13500 | 34,8007 605 .37 ey
211+ 1,050 64,800 | —6,500 58, 100 945 L0051 o116
37| 1,020 60, 700 | —10,000 50, 700 852 | .897°| - 1.00 -
2,050 | 2880 177,000 | 44,350 181,000 [ 2,940 | 3.09° |  8.56
1,660 | 2,930 174,000 | +83, 200 257,000 | ' 4,320 | 4.55 - 5.08
2,900 | 4,790 3 —24, 500 4,390 | 4.62 [ 588 .
845 2,170 133,000 | —29, 800 103,000 | 1,680 [“L.77 |- 2.04
980 | 1,130 67,200 | +6,500 73,700 | 1,240 | 1.31 1.46
a1 1,59 1,150009 26,200 | 1,180,600 | 1, 1.7 23,29

" . NoTE.—Storage estimated from gage-height record of Lake Chelan and capacity of lake determined from
areas measured on topographic ma

ENTIAT RIVER BASIN.
ENTIAT RIVER AT ENTIAT, WASH. -

LocarroNn.—In sec. 18, T. 25 N., R. 21 E., one-eighth mile below power plant of
Wenatchliee Valley Gus & Electnc Co., three-fourths mile weat of Entiat; Chelgn
County, and 1 mile above mouth.

DRAINAGE AREA.—419 square miles (measured on topographic maps).

Recorps avamwasLe.—October 5, 1910, to September 30, 1920.

‘Gaer.—Inclined staff on left bank one-elghth mile below power plant; read by L.G.

. Asher.

‘DISCHARGE MEASUREMENTS.—Made from private bridge 200 feet below power plant
or by wading, ,

CHANNEL AND cONTROL.—Bed composed of gravel and boulders; shifting. One
channel at all stages. Left bank high; not subject to ovarﬂow- right bank slopes
gradually.. -

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year ending September
30, 1919, 3.9 feet May 28 (discharge, 2,950 second-feet); nummum stage recorded,
0. 70 foot November 25 (discharge, 64 second~!eat) :

Maximum stage recorded during year emnding September 30, 1920, 2.55 foet
June 19, 22, and 23 (discharge, 1,030 second-feet); minimum dmcharge estimated
at 50 second-feet on December 14, when stage-dxschsrge relation was a.ifected
by ice.
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. 1910-1920: Maximum stage recorded, 5| feet June 17, 1916: (discharge; 5,150
. second-feet); minimum discharge probably occurred December 14, 1919,
Ice.—Stage-discharge relation affected by ice; flow estimated from gage-height record,
discharge measurements, observer’s notes, and weather records.
Diversions.—Several diversions above station for irrigation. Entiat Irrigation Co.’s
high-line canal (capacity about 15 second-feet) carries water past station.
REecuration.—Flow affected by changes in load at power plant.
Acecupracy.—Stage-discharge relation permanent except as affected by ice... Rating
curve well de!ﬁned Gage read once daily to hundredths. Daily dmclmrge ascer-

tained by applying daily gage’ height to rating - tasbie'. Records: good except !

during periods when-stage-discharge relatmn was affected ’by ice.
CoopreErATION.—Gage-height record furmshed\ by Wena,tchee Valley Gas & Ele&
tric Co. :
Dwdmrge measurements of Entwt River at Entiat, Wash. durmg the years ending Sept.
30, 1919 and 11920 .

.| G Dis- G | Dis~
Date. Madeby— - haﬁ. charge. || D#te- Made by— he@"t‘ charge,
1919, Feet. | Sec.ft 1919, Sec.fi.
Jany 7 3.00 L. D, Carson........... 0.94 16
% 1.28 224 || Dec. 11 |..... L 7 T ponann ¢1.93 125
1.28 220
June 3 3.10 1,740 1
Y 2.85 1,360 || Jan, 21 | John MeCouﬁbs ........ .84 82.7
Aug. 1 1.93 506 || June 19 | Lasley Iee..... -l 2.54 11,050
1.72 416 || Aug. 20 .. L00 134
Oct. 8 .92 118 }| Sept. 18 John Mo()mnbs. 1.22 206

« Stage-discharge relation affected by ice. |

‘Daily discharge, in second-feet, of Entiat River at Entiat, Was]z for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. ENov. Dec. | Jan. | Feb. Mu?r. Apr. | May. | June, | July. | Aug. | Sept.
1918-19.

1 106 | 11| 404 | 1,080 | 2,200 | 1,680 | 550 200
W1} 404 | 1,030 E,'m 1,540 | 550 193
120 {1l jos | 1 431 | '984 1 1,680 | 1,540 | 518 187
11| 458 93¢ | 1,830 | 1,480 | 488 180
14| 458 | 803 | 1,80 | 1,480 | 488 174

122 19| 458 768 |'1,000°) 1,480 | 404. % 9

149:] Y ;4040 728 1°1,900° 1410 404
40| 135] 106| 404, 808 |1;80 1,2001 404 183
132] 1 404 | 938 1,760 | 1,358 | 404 180

127 o 3% | 984 )|1,680 | 1,430 404 167

129 1%1 355 | 984 | 1,540 | 1,40 380 180
1380 111 385 | 08t ;,410 1,410 ] 355 18

40| 120 111 355| 038 )1,410(1,350| 365 187
1221 14| 355 | 808 },m 1,20 | 332 174

127| nu| 382 80814, 1,20 | 280 167

122 127| 11| 382 880 },un 1,200 | 289 167
12| 122 355 | 8681, 1,290 | 268 167
182 119{ 1 380 | 898 {,410 1,130 | 268 174
187 127 I 404 | 1,030 | 1,680 | 1,080 | 268 187
138 | 122| 141| 404 |1,080 |1, 984 | 268 161
141 11| 146 404 1,130 1,980 | 850 | 268 - 162
25| 11| 149 404 1,410 | 2,200 | 808 | 260 |. 144

A . :

187 m| 27| ass |2 130 | 658.0 27| . Xem:
119 | 127 583 | 2,290 | 2,200 |- 653 | 220 132
167 | 127 638 | 2,780 | 2,200 | 583 | 222 132
61| 122 690 | 2,050 1 2,200 | 550 | 27 129
156 |....... 808 | 2,780 | 2,200 | 518 | 200 129
146 [....... 3 084 | 2,200 | 2,130 | 518 | 163 127
120 [.......] 386 1......] 2,200 .. cenenn 5181 193 1.......

1
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Daily dwcharge, in second-fect, of Entiat River ai FEntiat, Wash., for the yean ending
N Sept. 30, 1919 and 1920—(30ntmued

Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. [ May. | June. | July. [ Aug. | Sept
1881 ‘111 . 1381 180 | 119| 119 310| 488 e84 | ‘208 127
132 132 y 132 180 106 116| 31 488 ) - 984 1, 260 9 -
129 11 P 146 111 116 31 583 984’| "237 116

T 1% 111 1 141 114 118 310 728 | 984 | (202 118
127 110 138 16| H9| 310 728 984 222 114
120 ' ‘ y
122 . 88 138! 111 119 355! 78| 850 22, 108
122 83 132 111 118 518 728 850 215 101
4| 92l - 127{ M1| 16| 58, 768| 808 218| 101
114 106 1131 114 i 728 728 | 728 211 101.
100 | 111 83 11 1221 808} 728 | 583 (° 207 101
108 106 79 111 127 808 728 5831 200 104
106 | 106 90| 111 1271 768 728 583 193
104 80} 40| 106 L6 '127{ 850 7284 683 193] . 183
104 | 106 127 127( 122 893 788 | 618| 190
106 | 106 127 135 124 | 803 | 984 | 618| 187 211
1 138 00| 182| 127 83| 984 | e618| 187/, 193
101 187 193] 124 893! 084 618 177 193
104 229 200 127 116 127 893 984 583 161 200
106 193 193 127 106 132| 9038 1,030 | 583 138 222
106 187 127 127 138 893 984 550 132 193
104 | 1801 130 122 | ~ 132 | 141 m 084 | 488 | 132 207
106 177 m 132 % 1,030 4041 132 211
106 174 104 | 132 768 | 1,030 385 127
104 | 167 m 129 1| 583 984 | 33%| 127
10k 161 00| 122 127 187 550 803! 310} 132 222
07 132 161 T 518 | 830 3}0 124 215
97 135 119 127 280| 518| 8501 810 188
11 I 1 127 310 808 289 183
100 11| 149 127 | 127 356 488.| 893! 289 | 146 180
104 14| 1640 ... 1290 | 4881 938 | 289 | 144 167
101 |....... 138 | 174 |....... 122 |....... 458 J....... 268 | 129 |.......
NoTE.— relation affected by ice Dec. 28, 1918, to Jan. 15, Feb. 2-5, Dec. 1- 25, 1919, Jan.
3-16, and wgdlim raced figures show g:ean disoh?{‘ge for periods included.

Monthly discharge of Entiet River at En%lt Wash., for the years ending Sept. 30, 1919
and 1920.

Dischalrge iry second-feet.
Maximum.] Minimum. | Mean, | B0re-feet.
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WENATCHEE RIVER BASIN.
WENATOHEE RIVER NEAR|LEAVENWORTE, WASH.

Location.—In 8W. '+ sec. 12, T. 26 N., R. 17 E., 1,500 feet below highway bridge at
Plain, half a mile below Beaver Oreek and| 14 miles north of Leavenworth, Chelan
County.

DRAINAGE AREA.—bH91 square miles (measmedi on topographrc maps).

REcORDS AvVAILABLE.—November 27, 1910, t0 September 30, 1920.

Gaae.—Since September 6, 1913, vertical and inclined staff gage on left bank, 1,500
feet below highway bridge; read by P. H. Hertzog. November 28, 1910, to
September 5, 1913, vertical staff 15 feet downstream at same datum.

DiscuArGE MEASUREMENTS.—Made from cable three-eighths mile above gage or by
wading.

CHEANNEL AND cONTROL.—Bed composed of ‘gravel snd small boulders. Control

* likely to shift during extremely high watbr One chanriel at all stages. Banks
high and not subject to overflow. Stage df zéro flow, according to measurements
made September 27, 1918, gage height 1.2 feet 4-0.2 foot. A

ExXTREMES OF DISCHARGE.—Maximum stage recofded during year ending September
30, 1919, 8.6 feet May 28 (discharge, 11,5609 second-feet); minimum stage re- '
corded, 2.9 feet September 30 (dlscharge‘ 540 second-feet).

Maximum' stage recorded during year ending September 30, 1920, 6.7 feet
July 1 (discharge, 6,470 second-feet); minimum stage recorded 2.70 feet October
19-21 and 29 (discharge, 405 second-feet).

1910-1920: Maximur stage recorded, 11.1 feet December 30, 1917 (dmcharge,
18,700 second-feet); minimum discharge, 316 second-feet, September 29 and 30,
1915, and October 11 and 12, 1915.

Ice.—Stage-discharge relation affected by ice during severe winters; flow estimated
from gage-height record, discharge meaau&rements observer’s notes, and weather
records.

Drverstons.—The Wenatchee Park Land & Irrigation Co. diverts a maximum of
about 12 second-feet from Chiwawa Rlver during irrigation season.

Recuration.—None.

Accuracy.—Stage-discharge relation permanent except as affected by ice or logs.
Rating curve well defined. Gage read :to hundredths once daily. Daily die-
charge ascertained by applying daily gage height to rating table. Records
excellent.

CoorErATION.—Gage-height record furmshed by Qtuncy Valley Imgauon stt.nct

Discharge measurements of Wenatchee River near Leavenworth, Wash duf'tng the g]ears
ending Sept. 30, 1919 and 1920.

Date Made by— 1oage ch‘;‘t;' ' Pate. Made by~ e chme.
1930, o | Fre, | see. . 1920, Fee, | serfy
Jan. 319 e 2k | Lagley Lee............. 4,790
Tune 18" e3) s, m i Ang. 18 | R. B. Kilgoes......... 58| “i
© Oet. 10° 377 pt. 17 | Joon MeCombs.. ... 4.487 2,200

S
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Daily discharge, in second-feet, of Wenatchee River mear Leavenworth, Wash., for the
years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
191819, .

Lotioereeennnns 580 | 1,420 | 745 | 700 [ 1,080 | 700 {1,920 | 6,230 | 5,770 | 5,770 [ 2,760 | 980
2 1,360 | 930 | 790 | 1,080 | 700 | 2,180 | 5,570 | 5,770 | 5,710 | 2,760 | 930
3. 1,300 | 1,660 | 835 | 1,030 | 745 | 2,460 | 4,900 | 6,710 | 6,000 | 2, 830
ry 1,190 | 2,480 | 790 | 1,080 2,760 | 4,490 | 6,230 | 6,710 | 2 835
5 1,240 | 3,070 | 790 | 1,080 | 700 | 2,760 | 4, 6,710 | 7,200 | 2,180 | 790
1,080 | 2,460 | 880 | 980 | 700 | 2,610 3,740 | 7,200 | 6,710} 2,180 | 790
980 | 2,180 | 790| 930 | 660 | 2,610 | 3,020 | 6,710 | 6,000 | 2,180 | 880
230 | 1,920 980 | 620 | 2,460 | 4,300 | 6,000 | 3,330 | 2,10 | 700
AR AR A b
’ s ] 7] > 1,9 745
1,080 {1,420 | 790 | 930 680 2,460 4 4,900 | 6,230 | 1,020 | 700
980 | 1,420 | 790 | 880 | 660 | 2,320 | 4,110 | 4,690 | 6,230 | 1,920 | 1,030
980 | 2,050 | 790 | 880 | 620 | 2,320 | 3,360 | 4,900 | 6,000 | 1,790 [ 30
1,140 | 5,110 | 70| 835| 6202180 | 3,740 | 5,330 | 6,230 | 1,660 | 835
1,190 | 4,490 | 790 | 835 620 |2)180 | 4,110 | 5,330 | 6,710° 1,540 | 790
1,190 3,300 | 790 | 835 820 2,180 | 4,300 | 5,330 | 6,230 | 1,50 | 790
1,080 | 2,910 L0 sl 60 2,180 | 4,110 | 5,330 | 6,470 | 1,590 | 700
1,030 | 2,460 | 1,660 | 790 | . 700 | 20610 | 4,110 | 5,550 | 4,900 | 1,660 | 790
980 | 2180 | 1,660 | 790 | © 790 | 3,070 | 4,300 | 6,710 | 4,110 | U540 | 790
930 11,920 | 1,540 | 790 | 790 | 3,070 | 5,330 | 8,490 | 4,110 | 1,540 700
930 | 2,320 | 1,420 790 | 2,910.| 6,230 | 8,760 | 4,110 | 1,480 660
830 | 1920 axig 790 | 27910 |'8,230 | 97080 [.4/300 [ 10420 | . 660
© 835 1,540.1°1, 790 | 2,910 | 8,230 | 8,400 {3,920 | 1,360 | © 620

" £l
790 | 17420 | 1,790 835 | 30230 | 7,970 | 7,710 | 3,560 | 1,280 | 620
745 | 12300 | 1,660 835 | 3300 | 7,200 | 7200 (3560 | 1)190 | 620
790 | 1,190 | 1,660 880 | 3,740 | 9,030 | 7,710 { 3,200 { 1,100 | 620
790 | 17190 | 1,480 880 | 4690 {10,700 | 7,710 | 2,010 | 1)140 | 620
745 | 1160 | 1,420 1,030 | 5330 (117500 | 6,950 | 2,760 | 1030 | 580
v v e SIS0 B 2 R B
4 - - ’ 'y 'y > 'y 540
....... 830 | 1,240 1,680 [ 2| 90300 |, 2,760 | 1,080 |......

470 | 1,190 | 1,420 | 2,180 | 835 | 1,030 | 2 2,320 | 6,470 | 1
745 | 980 | 1,300 | 1,020 | 835 | ‘980 21333 2,610 | 6,000 11% 32‘5’
660 | 835 1,140 | 1,660 | 790 | os0 | 2320 | 3,070 | 5,330 | 1,240 | 700
620 | 745 1,030 | 1,660 | 790 | 930 | 2,320 | 3,740 | 5,330 | 1,100 700
380 [ 745 1,080 | 1,540 | 790 | 1,080 | 2,460 | 4,300 | 4,900 | 1,140 660
540 | 745 | 980 1,420 | 700 1,030 |-2,760 | 2 4,490 | 1,190 620
Bl B R WIVm b b b @
3 620
470 835 | 1,300 | 790 | 980 | 4,900 | 4,110 | 3,020 | 1)240 | 580
438 20| 790 (1,190 790 9804900 |3,740 | 4110 | 1,140 | 530
457 | 620 | 790 (1,190 1 700 | - 080 |44,600 .| 3,740 {3,740 | 1,080 | ' v 620
. -835| 1,100 | 790 | 1,080 ['4,300°| 3,740 | 3,560 | 1,140 | 2,050
470 |l o0 | 790 1080 | 1,300 | 15080 | 4,490 | 3,740 | 3,300 | 1,140 | 2400
AR AR
r ¢ ) 'y 1 £l y 2’“
AR e A R
37300 | 1,080 | 2,760 | 1,030 | 1,080 | 1,080 | 5,110 | 5,330 | 3,070 | 880 2;13
2,760 | 1,190 | 3,300 | 1,080 | 1,080 | 1,100 | 4,690 | 4,900 {3,070 | 7a5| 1,920
2,180 | 1,080 | 2,610 | 1,030 | 1,080 | 1,190 | 4,110 | 4,900 | 2,610 | 700 | 1,790
1,920 | 1,100 | 2,180 | 980 | 1,080 | 1,140 | 4,110 | 4,900 | 2,460 | 745 | 1,660
2180 | 1490 | 1,920 | 980 | 1,140 | 1160 | 3,390 | 5,550 | 2,00 | 790 | 2,460
2,460 | 1,480 | 1,680 | 880 | 1,190 | 1,100 | 3,070 | 4,900 | 1,920 | 790 | 2,180
20320 | 1,660 | 1,660 | 880 | 1,190 | 1,190 | 2,760 | 4,110 | 1,020 { 790 | 20050
2,180 | 1,660 | 1,360 | 930 | 1,080 | 1,300 | 2,610 | 3,560 | 1,920 | 700 | 1,920 -
1,920 | 1,540 | 1,360 | 880 | 1,080 | 1,660 | 2,460 | 3,390 | 1,540 | 700 | 1,790
1660 | 1,660 | 1,380 | 880 | 1,080 | 1,920 | 2,460 | 3,300 | 1,360 | 660 | 1,820
1540 | 1,660 | 1,540 | 880 | 1,080 | 2,320 | 2,460 | 4,110 | 1,540 | 1,030 | 1,799
1,420 | 1,660 | 2,320 | 880 | 1,030 | 2,610 | 2,460 | 4900 | 1,540 | 1,080 | 1,860
1,300 | 1,600 | 2,460 |......| 1,080 2610 | 2320 | 5770 | L4s0 | 980 | 1,540
....... 3 A PRP I PRSP I ceeeansf by PRSI

NorE.-Discharge- estimated because of ice Dec. 12-15, 1919, and byvlog Sept. 15-30;1920. 7 Gage not
_rezld .(el\e;g 23, Sept. 13 and 24, 1920; discharge interpolated. Braced figures Show mean d.l’schatge for period
included.
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Monthly’ éwcharge ‘of Wenatchee River near Leavenworth, Wash. ﬁ)r tlw years mdmg '
Sept. 30, 1919.and 1920.

SN {Drainage area, 581 square miles.]
Discharge in sewnd-feet? '
Month. . ; Per
B Maximum, | Minimum. | Mean. | square
1918-19,
. 2,050 540 937 1.59 1.83
1,420 745 998 1.69 1.8
5,110 745 1,970 3.33 3.4
1,920 745 1,140 1. D; 2.22
1,080 700 868 1.4 1,583
1,660 620 792 134 1.5 1
6,230 1,020 | 3,000 ,5.08 5,07
- 11,500 3,560 6,010 10.2 11.76
9,030 4,600 6,470 10.9° 12.16
7,200 2,760 4,990 8.44 9.73
2,760 980 1,700 2.88 3.32
1,030 540 78| L2 L4
11, 500 540 2,480 4.20 '56.92
580 405 456 - 772 .89
3,740 424 1,400 2.37 2.64 |
1,660 ............ 1,060 1.79 2.06
3,390 790 1,500 2.54 2.93
. 2,180 880 | 1,200 2.03 2.19
1,480 790 1,020 1.73 1.99
2,610 930 1,260 2.13 2.38
. 5,110 2,320 3,480 5.8 6,79
118,710 2,320 4,180 7.07 7.89
6,470 1,360 | 3,280 5.55 7840 |-
1,420 660 1,010 1.7 1,97
2,760 580 1,540 2.61 2.91
6,470 405 1,780 | 3.0 41.04 |-

YAKIMA RIVER BASIN.

KEECHELUS LAEE NEAR MARTIN, WASH.

LocaTioN.—At outlet of lake, 13 miles northeast of Meadow Creek railroad station,
34 miles northwest of Martin, Kittitas County, and 9} miles northweat of Easton.
Dramvaee ArEA.—bB5 square miles (measured on topographic maps). :

REecORDS AvAILABLE.—January 12, 1906, to September 30, 1920.

GagE.—Water-stage recorder mstalled March 20, 1919. Vertical staff attached to
pier of bridge to gage house; read by A. L. Flint, E, C. Randt, and C. O. Shupe.

- Position of:gage.changed ‘fraguently during 1914 and 1915 to accommodate work

on construction of new dam. Since August 19, 1914, gages have been set to sea-

level datum; prior to that date at height of gate sill in temporary crib dam—

elevation, 2,457 feet.

ExTREMES OF 8TORAGE.—Maximum stage during year ending September 30, 1919,
from water-st.a.ge recorder, 2,401.98 feet at 7.50 p. m. July 15 (storage, 100,070 .
acre-feet); minimum stage recorded 2,430.74 feet at 6.30 p. m. October 11 (stor-

age, 7,190 acre-feet).

Maximum stage recorded‘dunng year ending September 30, 1920 2, 515 32 feet
at 9 a. m. June 16 (storage, 153,500 acre-feet); minimum stage from recorder,.

2,431.85 feet at 5.15 p. m. October:31 (storage, 7,960 acre-feet)

1906-1920: Maximumn stage recorded on June 18, 1920; mmunum stage recorded

on October 11, 1918.

Sroraae.—Capacity of reservoir, 152 000 acre-feet; elevation of gate sill, 2,425 feet,
and of spillway crest, 2,515 feet. ' Record of storage or release each month used
to determine discharge thhout storage at gaging station below'dam. - -

Accuracy.—Gage read twice daily to hundredths prior to Merch 20, 1919; also Jan-
uary 1 to March 20 and June 1 to September 30, 1920, Water-stage recorder in

i
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gate tower referred to staff gage once daily and used when. gates.were closed

March 20 to December 31, 1919, and March .21-t0 May 31, 1920. When gates

were open staff gage read twice daily to hundredths. Records excellent.
CooreratioN.—Complete record furnished by United States Reclamation Service.

Storage, in acre-feet, in Keechelus Lake near Moartin, Wash., for the yearsugnding Sept.’

80, 1919 and 1920.

Day. Oct. | Nov. Jan. | Feb. | Mar. | Apr.: | May. | June. July.

Aug.

Sept.

11810,

86, 800[100, 320{113, 410(143,840(148, 070,
990| 86, 540[100; 810(114, 540(144, 870(143, 780
86, 660[101, 140/115, 990{145, 080/143,
580| 86,860(101,460/117,8

87,030[101, 750/119, 270]

91, 870103, 820/125, 400(153, 100/117, 91
92, 340{104, %:gg 0401114, 41
{104, 1 By g 111,
1820(129,910(151
100/165,2%0

86011
131,030(151, 960 13:32

74,8%0
2073, 620
, 880
70,300
86| 67,960
65,510
63,680
930] 61,920
59,820
57,710
55,850

54,220 .
650] 52,570
50,970




+"UPPER COLUMBIA. RIVER ‘BASIN. r
YAKINA RIVER ll!‘l MARTIN, WASH.

LocaTtion —-Below dam at outlet of Keechelus Lake, 1} miles east #¥ Meadow Creek
railroad station, 33 mlles northwest of Mattm and 9} miles northweet of Easton,
Kittitas County.

DRAINAGE AREA.—~55 square miles. (measured on topographic maps).

Recorns AVATEABLE.—October 18 to Novamber 14 1903; January 28, 1904, 'to’ Sep-
tember 80, 1920,

Gage.—Inclined staff gage in pa.ved section on left side of outlet works ‘installed

A Decekmber 2,1916; read by A. L. Flint, E. C. Randt, and C. 0. Shupe. Previous
gage vertical staff just above cable, 1§ miles below dam, installed May 4, 1915. -
For-description of former gages see Water-Supply Paper 442. )

DiscrareE MEASUREMENTS.—Made from cable 700 feet below dam or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel; shifts at high stages. Logs and

- brush sometimes lodge on riffle control below gage .and affect stage-discharge

-+ relation.

ExTREMES OF mscKAnGE.—-Mammum stage recorded during year ending September
30,1919, 8.5 feet from 6.30-p. m. September 4 to 3 p. m. September 6 (discharge,
1,400 second-feet); minimum stage recorded, 0.82 foot from 6.15 p. m. October
20 10.7.40 a. m. Qctober 23 (discharge, 0.2 second—feet)

Maximum discharge during year ending September 30, 1920, 2,370 second-

w feet at '6.05 p. m. July 19 (discharge .computed from gage opemngs), no flow

« September 14-20 and 28 when reservoir gates were closed.

¢ 1904-1920: Maximum discharge, 7,370 second-feet at 10.45 a. m. March 26,
1915, when temporary crib dam was washed out (gage destroyed; discharge
computed from hourly gage readings of lake surface and estimated natural inflow
to Iake); practicaily no flow when gates in Keechelus resetvoxr dam are closed.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

Reeurarion.—Flow partly controlled by storage and release of water at Keechelus
reservoir. Monthly discharge without storage determmed from records of stage
at reservoir.

Accuracy.—Stage-discharge relation changed during low-water period in April and
May, 1919; also June 15 to September 20, 1920. 'Rating curves well defined;
no curve developed for period June 15 to September 20, 1920. Gage read twice
daily to hundredths. Daily discharge October 1, 1919, to June-14, 1920, and
September 21-30, 1920, ascertained by applying mean daily gage.height to rating
table or by shifting-control method; June 15 to September, 20, 1920, by use of
reservoir gate openings and coefficient determined by current-mieter measure-
ments. Records good except for April and May, 1919, for which they are only
fair, as date of change in control is uncertain.

CoormratioN.—Complete record furnished by United States Reclamatmn Service.

Dzscharge measurements of Yakima River mear Martin, Wash during the years eﬂd-mg
Sept. 30, 1919 and 1920

T

Date | Medovy— |08 R | Dete | deseny— SRR DK
- 1919. Feet. Feet. | Sec.ft.
Feb. 14 | 7.20 6.90 | 858

15 u.:0,do 7.78:

15 1 8.75 )

- . ' 30.6

May 28 8.04 7.40| 517
Aug. 5 4.00 9.80 | 1,620
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Dazly discharge, in second-feet, of Yakima River near Martin; Wash., for the years ending

™ Sept. 0, 1919 and 1920.

Day. . | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. { Sept.
191819, NE . . L ..
) SR 98 [-608 280 308 3 4“4 15 14f- 585 |0 124 | >188{ 858
2 328 | 289 3 42 15 15) 5470 .- 244 189 858
3. 547 71y 3 41 15 17 293 24 180 858
4 727 283|153 ( 40 15 18 18 241 180 1,230
5 87| 86| 348 39 15 18{ .18 24| 180 1,400
78| 228 348} 36 15 74. 5471 189 | 1,090

757 | 212| 348 ' 34 18] 265 19| ‘#41|" 180 952

712 204 33 16 336 19 408 1-.189 | 1,020

670 | 197 | 348 33 151 345 20] 408 189 | 1,080

614 | 183 338 32 15 35 20| 365 189 1,080

573 175 328 31 15 365 21 326 189 984

547 | 172 328 31 15| 307 22(- 307 180 984

600 | 150 | 328 30 15| 134 22| 289 139 984

125 T6 30 15 114 22 289 189 984

1,010 | 116 | 1,010 29 15| 16| 241 38| 180 920

1,010 118 377 28 15 118 355 317 189 768

945 | 133 ‘53 28 151 120 355, 220/ 189 680

879 | 1564 50| 27 151 -122| 452 | 196 180 680

817 181 | 48 26 15 124 798 189 464 | 612

57| 1127 471 25 15 260 | 88| 189| 5101 547

727 4.1 45 P 15 3%4 . 798 1 666 | , 547

670 41" 45 2% 15 21 ‘7381 1 788 547

614 4| 45 22 16| 9841 709 | 189 798 541

547 1 4 45 20 15 984 666 189 828 547

5081 4 4 18 15| 889 612 189 | 828 547

458 {1 4 4 16 14 052( 709| 189| 858 547

434 4 4 18 14|1,020) 639 189 858 547
412 3 44 15 14 | 1,220 510 189 858 547

- 368 “3 15 141,080 295 189 | 858 .- 547

338 3 15 14| 920 32| 189 | 858 639

308 3 15 ..., 867 {...nn.. 189 858 |.......

4l 4l 18 21 % 32 24 30 | 1,480 | 1,870

4 4 18 21 24 31 24 30 ['1,420 | 1,840

A o4l 19 2 24! 30 24 30 1,380 | 1,800

4 4 19 21 24 30 24 89 | 1,430 [ 1,730

4 4 19 21 24 30 25 511 1 1,310 | 1,670

4 4 20 21 24 30 25 (1,080 1 1,240 | 1,620

4 4 20 21 24 30 25 11,320 | 1,210 | 1,500

4 4 20 21 24 30 25| 1,370 { 1,180 | 1,530

4 4 20 21 24 30 49 | 1,830 | 1,160 | 1,470

4 4 20 21 24 20} 491,810 | 1,160} 1,420

4 4 20 22 24 29 40 | 1,800 | 1,170 | 1,400

4 4t 21|22 24| 29| . 40/|2010(1,160]| 1,400

4 4 21 22 24 30 321,000 | 1,130 618

4 44 2 22 AU 32 30 1 1,940 | 1,110 0

4 4 21 22 24 35 42 12,040 | 1,000 0

4 4 21 22 24 30| 902 | 2,030 | 1,050 0

4 5 21 22 24 30| 7672080 | 959 0

4 5 21 23 24 30| 3902100 876 0

4 9 21 2 24 30| 3361|2200 895 0

4 10 21 23 24 30 336 | 2,340 | 885 [}

4 11 21, 24 A4 30| 336 1,010 | 874 138

4 11 21 23 24 30 403 | 1,620 864 738 ..

4 11 21 22 24 30| 470 1,700 | 811 [. 604

4 12 21 22 24 30 470 | 1,680 716" 652.

4 13 21 2 2571 30| 429]1,680| 619 508

4 24 h14 30| 302|1,550 | 563 572

4 24 29 b4 535 | 1,460 208 102

4 24 30 24 901 | 1,440 371 20

4 24 32 (24| 905 |1,450| 570 73

4 24 32 24| 22| 1,450 | 1,440 547

4 24 ....... 24 |..0....]1,430.11,960.......
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Monthly duohargc of Yaktma River near Martin, Wash., for yeara mdmg Scpt 30
it 1919 and 1920.

[Drainsge area, 55 square miles].

Obsérved discharge i vt i 4
. msecond-feet. Run-off in acre-feet. vig thout stm\g: L
Month. ~ B - in
Maxi- | Mk | yreon | Opserved. | Storod. | WIhoUt | pegn | sqare '
:| mum. | mum. . ved. * | storage. i
1918-19.
A 0.2(12 7,500 | +11,200 18,800 | 306 5.5 | 6.4
.1 490 29,200 | —11,100 18,100 | 304 55| 617
289 | 636 39,100 | +2,4%0 4,600 | 677 | 123 | 1418
3 |1 7,650 | +18, 600 26,200 | 426 7.75| &9 ;
3 |22 180 | ~1, 9,000 | 178 24| 337 :
15 | 97 1,700 | 46,810 %510 | 138 251 289 :
1| 149 887 | +26, 400 27,300 | 450 83| o ,
14 |51 27,700 | +19,600 47300 9 | 14 16,14 ,
18 | 356 217200 | +16,300 37,500 | 630 | 1.5 | 1283 ,
2 |21 14200 | +2,410 16,600 | 270 491 566 ‘
189 | 433 26,600 | —22, 200 4400 76| 130 1.50 :
547 | 04 47,800 | —43,300 450, 756 1.37] 153 o
.2 | a2 235,000 | +25,300 | 261,000 | 360 6.55 | 88.04 ]
1ns | 530 32,600 | —25,200 7,400 | 120 2.18| 251
5 | 142 % 440 | 119,700 28,100 | 472 858 | 057
4 4 246, 117,900 1w100| 2 | 53| 617
4 7.97 490" 129,900 30,400 | 194 8908 | 10.35
.18 | 204 1,170 | 49,730 10,900 | 190 345 | .72
21 | 23 1,370 | +12,300 13,700 | 223 405| 467
% | 2% 1,400 | +12,400 13,900 | 234 4.25| 47
24 | 294 1,800 | +28600 30,400 | 494 | 8981 10.35
24 | 273 16,300 | +8, 850 25,200 424 | 7T.71| 860
30 1,480 90,900 | 75,000 15,900 | 259 471 543
206 (1,040 63,900 | — 49,300 14,600 | 237 431 49
0 |®2 48,900 | —10, 800 38100 | 640 | 11.6 | 12004
0 7369 268,000 | —20,%0 | 247,000 | 340 6.18 | 8402

YAKIMA RIVER AT CLE ELUM, WASH.

Locarion.—In.sec. 27, T. 20 N., R. 15 E., at highway bridge at Cle Elum, Kittitas
County, just above Roslyn Creek, 3 miles below mouth of Cle Elum River, and 6%
miles above Teanaway River. D

DRAINAGE AREA.—500 square miles {measured on topographic maps). '

REecorDS AvAILARLE.—August 24, 1908, to September 30, 1920.

Gaee.—Fries water-stage recorder on right bank under highway bridge, installed
July 12, 1911; inspected by T. J. Denny and J. G. Giddings. For description
of previous gages see Water-Snupply Paper 442, '

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and cobblestones, Control shifte
during floods. One channel at all stages. Control at low water formed by broad
riffle about 1,200 feet below gage; riffle drowned out at high water.

EXTREMES OF DISCRARGE.—Maximum stage during year ending September 30, 1919;
from water-stage recorder, 6.9 feet at 8 a. m. May 28 (discharge, 8,690 second-
feet); minimum stage, from recm'der 1.64 feet at § a. m. October 22 (discharge,
511 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 5.21
feet at 1 p. m. January 19 (discharge, 4,870 second-feet); minimum stage, from
recorder 1.62 feet at 10 a. m. October 26 (discharge, 501 second-feet).

11906-1920: -Maximum stage, measured from high-water marks, 12.5 feet Novem-,
ber 14, 1906 (discharge, about 25,600 secomd-feet); mimimum stage recorded,
1.11 feet at 6 p. m. September 30, 1515 (discharge, 192 second-feet).
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Ice.—Stage-discharge relation seriously affected by ice during severe winters; flow
estimated from gage-height record, dischaige measurements, observer’s notes,
and weather records.

Diversions.—None,

ReeuraTioN. —-Flow partly regulated by storage and release of water at Keechelus,

 Kachess, and Cle Elum reservoirs. Monthly discharge without storage deter-
. ‘mined from records of stage at reservoirs,

Accuracy.--Stage-discharge relation permanent; affected by ice December 3-21,
1919; may have been slightly affected by ice for other periods during January
to March, 1920. Rating<curve well defined. Water-stage recorder inspected daily;
gage-height record excellent. Daily dischurge ascertained by spplying daily
mean gage hsight to rating table. Records gnod December, 1919, to March,.
1920, otherwise excellent,.

’COOPERATIQ\I —Complete record furmshed by United States Reclama.tmn Service,

Discharge mensurements of Yakimi River at Cle Elum; Wash., during the years endzn&
Sept. 30, 1919 and 1920.

Ga,; Dis- Gage | Dis~
Date. Made by— height. | charge. || Pate: Made by— height. | charge.
1919, , Feet. | Sec.t. 1920. Feet. | Seeft.
Feb. 11 | Bishop and Moxley....| 2.70 1,300.1) Jan. 12 | F. E. Moxley.......... 1.78 570
May 27 | F. E. Moxley. ... 6.563 7,910 || Feb. 17 |..... L 1 2.04 742
Aug. 4|..... do........ - 3.97 1 2,740 || Mar. 16 {..... do. . .oiiiiiia 2.72| 1,33
t. 3 |.....do.... 2.36 979 25 |oeenn L 14 J 2.34 1,020
Dec. 22 |..... s o D 2.39 |- 1,010 |} June 24 |..... do..... i eeeeaaean 3.50 2,210
. July 13 |...00 N 407 | 200

Da'l,ly ducharge in second-feet, of Yakima River at Cle Elum, Wash., for the years endmg
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept, .
1918—19

827 973 | 1,290 750 | 2,380 | 4,380 | 4,200 | 2,380 | 2,380 | 2,450
1,070 871 | 1,180 | 777 | 2,640 | 4,200 | 3,680 |- 2,120 | 2,710 | 2,380
2,640 849 | 1,000 791 | 2,920 | 3,760 | 3,130 | 2,060 | 2,780 | 2,190
3,680 | 827 | 1,060 | 791 | 3,360 | 3,200 | 3,130 | 2,120 | 2,780 | 2,190
3,930 791 | 1,340 701 | 3,500 | 2,850 | 3,280 | 2,260 | 2,850 | 2,060
3,430 { 750 } 1,390 878 | 3,280 | 2,640 | 3,430 | 2,640 | 2,780 | 1,940
2,920 730 | 1,340 | 956 | 2,900 | 2,710 | 3,280 | 2,580 | 2,520 | 1,550
2,520 710 | 1,340 917 | 2,780 | 2,000 | 2,990 | 2,320 | 2,450 | 1,440
2,260 672 | 1,290 863 | 2,580 | 3,430 | 2,850 | 2,190.4 2,520 | 1,400
2,000 | 641 | 1,240 | 820 | 2,580 | 3,590 | 2,710 | 2,260 | 2,580 | 1,550
1,820 | 611 | 1,200 | 965 | 2,710 | 3,510 | 2,520 | 2,190 | 2,580 | 1,490
1,710 599 | 1,290 965 { 2,640 | 3,280 | 2,320 | 2,190 | 2,710 | 1,440
2,380 598 | 1,240 874 | 2,520 | 2,850 | 2,260 | 2,080 | 2,710 | 1,440
5,270 | 503 [ 1,240 | 629 | 2,380 | 2,580 | 2,380 | 2,000 | 2,710 | 1,390
6,630 | 5821 1,8%0 | 6852320 | 2,020 | 2,380 | 1,940 | 2,710 | 1,300
5,070 | 599 | 1,600 764 | 2,260 | 3,360 | 2,580 | 2,080 | 2,710 | 1,200
3,936 + 701 1,110 | 878 |2,260 | 3,590 | 2,648 | 2,320 | 2,640 | 1,200
3,280 | 1,600 | 925 | 1,040 | 2,580 | 3,680 [ 2,710 | 2,190 | 2,580 | 1,110
2,850 | 2,190 | 1,940°{ ¥,200 | 2,780~ 3,680 | 3,130 | 2,000 | 2,580 | 1,060
2,520 | 2,190 | 1,350 | 1,290 | 2,990 | 4,110 | 3,930 | 1,880 | 2,710 965
12,260 | 1,880 | o017 | 1,340 { 2,920 | 5,270 | 4,200 | 1,840.},2,710 925
2,000 | 2,310 834 | 1,340 | 2,710 | 6,530 | 4,110 | 2,060 2,;10 804 -
1,820 | 4,020 820 | 1,390 | 2,710 | 6,970 | 3,840 | 2,260 | 2,780 871
1,660 | 4,200 | 805 | 1,440 | 2,640 | 6,530 | 3,680 | 2,260 | 2,780 856
1,490 | 2,060 | 834 | 1,440 | 2,850 | 6,110 | 3,430 | 2,260 | 2,850 841
1,390 | 2,780 827 | 1,490 | 2,990 | 6,320 | 3,430 | 2,260 | 2,780 820
1,340 | 2,320 805 | 1,490 | 3,510 | 7,440 | 8,610} 2,260 | Z,780 813
1,240 | 1,940 781 | 1,550 | 4,290 | 8,430 | 3,280 | 2,260 | 2,710 805
1,060 [ 1,710 |...._.. 1,660 | 4,490| 7,920 | 2,850 | 2,190 | 2,710 798
1,080 | 1,560 |.. 1,880 | 4,480 | 6,750 | 2,520 | 2,190 | 2,710 784
1,000 | 1,440 2,260 |....... 5,270 |....... 2,120 | 2,450 |.......
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iggu,

Daily discharge, in fecondgutfofmfabima River at Cle Blum, Wash., Sor-the years ending
. ) ept. 30, 1919 and 1920—Continued.
Nov. | Dee. | Jan. ; Féb.{ Mar. | : Sept.
659 | 1,200 | 1,200 1,880 2,710
- 8134 1,150 | 1,200 1,760 . 2,380
849 11,110 | 1,080 1,% 1 2,320
834 | 1,060 | 1,010 Y 2,190
708 |.1,020 | 965 1,540 | .2,120
777 981 | 925 ; 2,000
787 1 985 | - 917 3"& 2,000
750 | 863 | 917 2,780, - 2,000
743 | 827 | 886 8,430 ] 2,060
37 M| 813 1 8,510 |; - 2,380
M3 || 757 3,280 "y
710 | 750 | 608 5,020 %‘;‘54’3
61| 78| 5821 2,710 . 9,840
672 | 43| 582 2,2& 2,520
730 | 750 | 635 1% ; 2,380
Phel e 1350 [ 228
: : 1. 2,190
300 §05 3130 27920 2,120
2,190 | 8347 4,580 2,710 2,060
2,260 | 886 | 3,840 ) 1,940
2,120 | 940 | 2,850 ' 1,880
2,060 | 1,010 | 2,260 2,000
2,120 | 1,110 1,% 1,940
2190 { 1,440 | 1, 1,390
2,100 { 1,880 | 1,406 | 1,290
2,060 },760; 1,440 1,290
1,760 | 1,660 | 1,440 1,240
7550 | 1600 | 1,300 . 1,180
1,390 | 1,550 | 1,710} 1,140
1,290 | 1,400 | 2,000 |.. 1,560
....... 1,300 | 1,940 |- A

Monthly discharge of Yakima River at Cle Elum, Wash.

, Jor the years endmg eyg 59,
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[Drainage area, 500 square miles.]
bserved dlscharge in Rup-off in agre-feet,
Maxi- | Mint | proo | Observad.
mum, | mum. MB?!L Observed.
1,390 | 56| 784 48,200
1,760 | 611 1,100 | - 85,200
6,530 | 827 2,490 | 153,000
4200 | 582 | 1,430 8,200
1,040 | 791 1,180 | 65,600
2,260 | 629 1,130 ' 69,200
4480 | 2,260 { 2,040 | 175,000
7480 | 2,580 | 4,540 | 279,000
;200 | 2,260 [ 3,150 | 187,000
40| 180 2,10 1000
°850 | 680 | 165,
,450 .| 784 | 1,350 3
430 | 516 2,000 1,510,000
T o
020 Bi1l 768 | . 49,200
2260 | 650 |- 1,270 75,400
,880 | 723 | 1,080 66,600
7580 | 582 [ 1530 94,400
820 | - 588 | 945 54,400
440 | 532 | 854 52,500
7880 | . 813 | 1,220 | . 72800
7510 | 1,390 2,220 | 136,000
7060 | 1,340° 1,990 | 118,000
7990 | 1,660 | 2,600 [ 160,000
,200 | 2,450 | 2,810 | 173,000
7710 | 1,140 | 2)010 | 120,000
580 [ 511 | 1,610 | 1,170,000
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YAKIMA RIVER AT UMTANUM, WASH.

Locarion.—In sec. 30, T. 16 N., R. 19 E., at Umtanum, Kittitas County, half a mile '
above Umtanum Creek and 10 miles south of Ellensburg.
DRAINAGE AREA.—1,620 square miles (measured on topographic maps and Plate I,
Water-Supply Paper 369).
REcoRDS AVAILABLE.—August 25, 1906, to May 20, 1907; August 10, 1907 to Novem-
ber 15, 1915; irrigation seasons 1916 to 1920.
Gaee.—Stevens continuous water-stage recorder on right bank 100 feet east of rail-
road section heuse at Umtdnum; installed July 10, 1914; inspected by G. F.
Stethng, P. A McNichols, and-D. B. Bage: For descnptxon ‘of previous gages -
see Water-Supply Paper 442,
DISCHARGE MEASUREMENTS.—Made from cable 100 feet above gage or by wading.
CHANNEL AND coNTROL.—Bed composed of rocks and gravel.
One channel at all stages.
EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
" from water stage recorder, 7.9 feet from 6 to 10 p. m., May 28 (discharge, 9,960
‘ second‘feet), minimum stage, from recorder, 3.68 feet at 3 to 4 p. m., 0ctober 23
(discharge, 601 second-feet).

Control shifting.

Maximum stage during year ending September 30, 1920, from recorder, 5.89

feet at 1.30 p. m. May 10 (discharge, 4,500 second-feet); minimum stage, from
recorder 3.80 feet from 2 a. m. to 2 p. m. March 9 (discharge, 800 second-feet).

1906-1920: Maximum stage recorded, 14.2 feet November 15 or 16, 1906 (esti-

mated from high-water marks; discharge, about 41,000 second-feet), minimum
- stage recorded, 2.86 feet at 7 p. m. October 3, 1915 (dmcharge ‘138 second-feet).
Icz —Record Qiscontinued during winter. -

DIvERSIONS:.:

titas Valley.
ReeuratioN.—Flow partly regxﬂa,t;ed by storage and release of water at Keechelus,
.. Kachess, and Cle Elum reservoirs.
Accuracy.—Stage-discharge relation changetl during winters. Rating curves well
defined. Water-stage recorder inspected and staff gage read to hundredths twice

daily; gage-height record excellent.

daily mean gage height to rating table. Records excellent.
‘CooreraTiOoN.—Complete record furnished by United States Reclamation Service.

Wate;' diverted above gage for irrigation of about, 40,000 acres in Klt-

Daily discharge ascertained by applying

Dischayge measmnwnts of Yekima River at Umtgnum, Wash during the years emlmp

¢ ke

.Sept..30, 1919 and 1920.

Date Mado by— x4 ch]:irsée. Date. | = Made by— hotke. | chiarsé,
3 7
1919, Feet.
Feb. 20 | C.'W. Bighop.......... 5.02 945
i&‘gr. F. E. Moxley .......... 6.25
y 3 do......... . (7».33 850
: 3.93 1,880

July 15 |..... do...




mmmmm wwmmm mmmmm

- e -
R L IR P P R ;111:1..

B33 #3233 33888 29332 mmmmm mmmmw

P Syt R N N S S Sl S S S N N S A

eFedednd  FereTed oleFededed ededededed et g

cenvesen

onding
Sopt.

4

,ammmmm mmwmm;mmmmm mmmmm RREER .ummmmm, mmmomm mm.mmm 49382 25288 mmmmm

PR S ~ >, RN N N S N NP ) >,

iedelelel efedoieled Weloleded efeiedefod ededededed 222.2.»%2 eotededed - efed efedofeed ofedededed ofedededed

| Aug. ;
]
¢
'y
'y
td

/
370
120
040
040
040

S3R3s 28998 =533 23880 335838 mmwmwwmmwwm,mwmmmmmmmmmﬂmmmmm

. 2 R R R T e o
§| ER3%E $ERRT $S838 53328 . %9338 33335 33383 3883 w,mmmm
- Saed epes el 4:%4;&.3}:1”&.&.&.1 D e Rl I;L.lnL.ln Tofefeded - o edednl

May.
980
700
140
330
840

38888 §E38% BE9% 5938 Sgzes sase:E g5ss

S S e 43433 Y ST Sy 7..%.0,:%&6.. %2..2,,&,1“. ,‘m.éwmm,%% il or el 2:&,&,&.2. -
§| g2888 g8sg8 28238 wmmwm mmmmm mmmmw mmmmm

S ReFebed bR Ve R B i

Mar.

Nov.
620 {......
530
430
340
460

Sept. 80, 1919 and 1920.

sesesvea

oct:
1
%i
1,

UPPEH COLUMBIA BIVER BASIN. -

secese|aessnandlocrsens

eesecsvans

seceians

Day.
, 1918-19,

*+1918-20,

) TET TOOUORR
L Y

' O P

[ I

I :
{_IE ik R

Deaily discharge, in second.feet, of Yakima River at Untanum, Wash.; for the years
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’ Momhly digcharge of Yakima River i Umlanum, Wagh fm' the years emimg Se,pt 30,
1919.and 1980. ;

Discharge in second-feet.

Month. . ‘acre-feet.
: Maximum. | Minimum. | Mean, | '

2828
588

.:-‘.N:‘{:.?\P‘:-‘
ped
&
B

E8E!
58

EBZEX

L]

82
B
g

nmnmmmpmn,wmn s RS

%

Locxnon —In sec. 28; T. 12 N., R, 19 E., below Sunnymde dwers:.on da.m 2 m.llﬂ
below Union Gap, 1} miles east of Parker, Yakims County, 33 mllea norfihwes%
of Wapato, and 11 miles below mouth of Naches River. ;

DIRAINAGE AREA.—8,560 square mz}ea (measured on topogmphlc maps. and Plate Ia, o

" Water-Supply Paper 369). O

RECORDS AVAILABLE ——Aprll 25, 1908, to September 30, 1920. e i

Sunnysxde dwem«n dam installed August 17, 1915; inspected by,'EL J. Haneon,
E. E. Anderson, F. W.. Devenaux, James Waugh, and H. C. Beanisley. I"Or
deecrxptxon of preévious gages see Water-Supply Paper 442, e

ﬁmcmnan MEASUREMENTS:—Made from cable 80 feet above gage or by wadmg C

CHANNSL AND CONTROL.—Bed composed of solid rock, large boulders, and’ gravel.

" Onechannel at all stages. Cotitrol formed by diagonal riffle about 250 feet belo'w
gage; may. Bl:\‘.lft slightly during extremely high floods.

Exmmms OF DISCHARGE.—Maximum stage during year ending September. 30,
1919, from “water:stage recorder, 9.8 fdet &t-5.30. p. m. January 23 (diseharge;
20,600 secondsfeet)} minimum stsage, from recorder, 1.46 feet August 1 (chscharge,

. 54 second-feat). * :
Maximum stage durmg year endmg September 30, 1920, ﬁ:om recorder, 8 41_
~ feet 4t 3.30' 8. m. January 20 (discharge, 8,650 second-feet); minimum atage, hom

.. recorder, 1.16 feet at.noon July 6 (discharge, 17 second-feet). L

7 1908-1920: Maxipium stage récorded 15.0feet at 1 p. m. December 30, 1917 (dig
charge, 52,900 second-feet); practically no ﬂow Oc’wber 26, 1911, A.ugust 25 snd

.. 28, 1915, and September 14, 1948 ... .~

Icm —Siage-discharge relation shght.ly affected by ice during severe wmters Flaw

. estimated from discharge measurements-and weather records.

Drverstons.—Water diverted above gage for irrigation.of about 250,000 actes.

RecurarioN.—Flow partly regulated by diversions, and by storage and release- o‘!‘
water at Keechelus, Kachess, Cle Elum, and Bumping reservoirs.

Accuracy.—Stage-discharge relation changed gradually during the period Febmary
25 to March 18, 1920; affected by ice Dec. 7-22, 1919. Rating curves well defined.




. Water-einge recandor imspacted duily. -Deily discheype meoerteined ﬁyqp(v&ng
daily mean gage*!mgkt ‘te Tating table-or, for -days ef vonsiderable variation in
stage, by averaging results obtained by applying mean gage heights for shorter
1intervsls} shiffing-control method used February 28 to March 17, 1920. Records

- good October, 1918, to January, 1919, and December 1919, to l{atch, 1820;
excellent for remainder of period. .

Ooom:umm.,—complew Tecands’ furished by ﬂmtc& Statac Rnohmaﬁon Sarvxqo

Ewchmgc mamsurements of Yakima Réver newr- Parkor Muh., 4!urmy t]u yam mm
S Bept. 30, 2919 anduao. wo

. Date, 4, “uadevy— s-':fj : Bis- |l pgte %g’ Dz
Seefe. || 1020 Feet. | Sec<f

lshbg(and!ﬁnxley.‘... 3,630 [ Yam. 3. 04,001,790
. 4,708 | Feb, %5 411°71,960
= e

82 ., 2.58 | .-d68

5.6 || May 7 289 640

$8.3 i w 4,38 | 2,007

515, || Jume 19, 2.86 | 659,

1810 ["July 6 1167 Ya@

4150 ;‘Sapt.w.. 3.30] 1, 088;

: Btagb&schm reldﬁou mgwy fiected by oo

bnlu laachmya, in mndfcet Yakima River noor Parkw W.h. jar tha years. mdug
Sept. 30, 1910 and 1920. |

N 4
SHE

Day. . | Oet. | Nov, | Dee. | Jan ‘Fep.j Mer. | .Apr.iygg.  Jupe,
.. 191819, ] N ] N L .
2,401 2,400 2,330 1.4,330 | 2,330 | 7, 7,070 | 6,650 | 1,610
2,260 | 1,860 | 2,260 | 4,230 | 2,260 | 7,790 | 6,790 | 5,370 | 1,320
22601 20260 | 2120 | 3,730 | 2,400 | 8,300 | 5,730 ] 5,250 | 1,120
2,260 | 5,860 | 2,200 { 3,630 | 2,400 | 9,020 | 4,980 | 4,330 | 1,050 |
2,260 { 7,070 | 2,900 13,530 | /400 | 9350 . X080 | 4,660 { 1,440
2,190 6,250 | 2,266 { 3,630 {2,400 & 8,940 %xz‘;o 1,660
2,190 | 5,670 | 2/ 2604 3/530( 2,550 | 7,790 1 2,970 | 5,019 | 2, 400
2,330 4,550 1 2,260.{ 3,430 | 2,400 8,630 { 3,240 | 4,440 | 1,990 1
2,400 | 2,930 | 2,260 | 3,430 | 2,260 | 5, 4,030 | 4,030 [ 1,210
1,860 | 8,580 | 2,360.{ 3,340 | 2,380| 5,750 { 4,660 | X,720 | 1,130
1,000 | 3,340 | 2,260 | 3,060 | 2,400 { 5,860 { ¢, 440 | 3,530 | 1,900
1.% 3,150 | 2,260 | 20970 | 204004 £610 4.4 330 | B,088 | 1,330
1,780, $,880 | 2,260 | 2,970 | 2,330 5,250 { &, 580 | 8,400 | £270 {-
2100 | (/4807 2,120 | 2,970 | 2,260 { £,010 42 790 | %80 |- 814,
2,680° (10,000 | 1,920 2,978 {2,190 4,668 °2, 350 | 2,480 807 4
‘2,740, 9,800 | 1,860.0.8,730 | 2,100 { 4,930 | 2,970 | 8,580 | - 502 .
2,710 | 7,706 | 1,860:d 3,430 | 2,260 ;‘ijsm 9,530 | 2,710 | 728 §--
2,680 | 6,260 | 4,550 1 3, 150.0 2,400 1 4,440 | ¢ 130 |£,710 | .. 780
2,550 | 5,370 | 7,790 § 2,798 1 2,880 ] 5,370 | 4,030 | 2,070 | 438
2,560 14,800 {7,670 | 3480 13,150 | 5,610 | 4,030 | 4,089 | 388 |
10| ¢70 15,1207 2,97 | 3,305,050 |50 178 |-
g’,zm 42384 6,360 | 205901 3,430 41;390":%500 5'490 100
2,790 | 3,430 (18,600 | 2,480 | 3,630 " 4,440 | 9,350 [ 5020 | 154
1,990 | 3,060 117,600 | 2,460 | 3,830 4,830 {8,820 | £40 | 555 -
1860, | 2,710 (12,800 | 2490 | 3,830} 4,800 |'€,300 ﬁam 0! 32].
o580 | 2,710 | 9,600 | 2,400 | 3,830 % 4,990 18,700 | s;830 | 405]
i’,m 2, 630 §f090,-*sj4(w‘ 3,830 ] 5,490 {19,000 | 4680 | - 670 | -
1,780 | 2639 { 7,070 { 2,260 | 4,0301°6,850 H1,000 | 5,930 | 480 |..
Uyso | 2,710 1 6,250 .. §550 7,500 12, 400 isw 307 .
1,780 | 2,598 | 5,490 .-| 5,250,210 441,200 | 100 | 301
....... 24004 478041003 6030 1L G700 it e
TO£341—23—WAR BIZ—124 T .




@04 SURFACE WATER SUPPLY, 191 AND 1500, PART XII—A.

Dadydw:kargc,mwa of Yaktma River near Parker, Wash., Myﬁeym:

. ending Sept. 30, 1919:and 1.920«-—Gonunu9d. s
Day. Oct. | Nov. | Dec. Jan. Feb. Ms:. Apr ! 'J;:lz,;,Agg. Sept.
128§ 945 1,990 | 2,630 | 4,030 | 1,790 1'1,650'] 1,810 64| 6@l 4007 798
202 | 1,130 | 1" 2,480 | 3,730 | 1,790 1,{9&_ 48| 526.1.205| 607
483°) 1,390 | 1,470 | 2,260 | 8,340 [ 1,700 ['17470 1'1,110 | 150 | 286 | 9269 430
528 11,420 { 1,420 | 2,190 | 3,060 | 1,730 | 1,370 | 1,080 | 400 | 156 | 233 260
.. 560 11,830 | 1,340 | 2,120 | 2,880 | 1,700 | 1,400 - 601 [ 772 .68{ 200 | 106
599 | 1,280 | 1,320 | 2,120 { 2,760 | 1,730 | 2,000 | 394 | 789 19 445 &7
*50111,220 11,320 | 1,990 | 2,710 | 1,780 { 2,020 | 674 | 573 37! 500 76
430 1,190 | 1,270 | 1,860 | 2,630 | 1,640 | 1,770 | 1,770 | €90 | 141| 500 66
419 | 1,130 {1,180 | 1,860 | 2,550 | 1,550 | 1,590 | 3,320 | 780 | 273 | 519 68
441 | 1,080 | 1,130 | 1,920 | 2,480 | 1,550 |'1,300 | 3,770 | . 682 | 277 | 439 116
392 | 1,100 | 1,090 | 1,920 | 2,400 | 1, 1,050{'3,800 | 504 | 400| 384 352
366 | 7,060 | 1,070 | 2,190 | 2,400 | 1,510 | 1,110 gow 5071 601{ 168
4021 9651 1,040 | 2,330 | 2,480 | 1,680 | 1,200'] 2, 640°[-.-507 | 1,408 | 1% N 1,5
376 | 9551 1,000 | 2,120 | 2,400 | 2,710 1;»&;8 2,000 | 608\ X, 4701 ;191 s
342 11,010 | 1,040 | 1,730 | 2,400 | 3,150 | 1, 1,830 | 1,390°| 1,080.| 230 1,830
489 {1,430 | 1,220 | 1,860 | 2,400 | 2,070 | 940 | 1,960 | 2,020 | 960 | 168 [ 1.650
2,550 | 1,400 | 2,710 | 2,400 | 2,780 | 630 | 2,160 | 2,160-1 763 | 1097 1,470
2,550 | 1,600 | 4,330 { 2,400 | 2,550 | 388 | 2,640 | 2,810 | 463 | 150| 1,410
637 12,630 | 2,100 | 5,370 | 2,330 | 2,850 | 513 | 2,470 2,310 |- 367 | - 304 | -1, 200
615 | 3,060 | 2,400 | 6,380 | 2,330 | 2,470 | 607 | 2,020 | 1,710 | ‘327 | 342 1,200
592 | 8,150 | 2,710 | 5,010 { 2,190 | 2,390 | 714 | 1,710 [ 1,500 - 327 | 233 ),140
5491 2,970 | 2,070 | 4,130 | 2,120 | 2,470 | 622 1,300 | 1,710 | 269 3047 1,160
549 | 3,060 73,150 | 3,840 | 1,000 | 2,470 | 507 "861 (1,710 | 253! 289 1,580
549 1 2,070 | 3,630/ 2,880 | 1,900 | 2,470 | 682 | 550 (1,400 | 257 261 | 1,500
542 | 3,060 | 4,550 | 2,970 | 1,000 | 2,300 | 463 | 273.[1,040 | 4i0| 852 ] 1,200
821 [ 2,970 | 4,230 | 3,830 | 1,000 | 2,280 | 422 | 198 | 7| 566| 378| 1,000
549 | 2,550 | 3,830 | 3,630 | 1,900 | 2,160 | 587 | 241 | 332 | 682 332 (.1,040
2,880 1 3,580 | 3,340 | 1,920 | 2,020 | 1,280 | 208 ‘127 | 500 | 427 { '1,18%0
711 12,190 | 3,240 | 4,030 { 1,700 | 1,050 | 1,770 | 141 | 162| 423| 950 | 1,000
2,190 | 3,000 | 4,330 | .... 1,830 | 1,470 | 135 | 504 | 405|1,000| 1,020
....... ;880 | 4,230 [l | LT70 |oooon | BL|iooe| 5] 000 ...

Monﬁlmeg;o YahmaRtwanm-ker Wash., New Reservation, Old Reservation,

nnyside canals, for the years cmfmy Sept 30, 1919 and 1920. o
’ Discharge in second-feet. - Run-off in acre-fest. .
Month. Rivec. poow o | sunny- Total - L
‘ " iver. Totals
Moxt- | Mink- | yeon | Canal | amal | coual |meang| FITer
mum. | mum, (mean).}(mean). (mean).
1918-19. B
970 | 319 09| 43.9. 409 | 1,490 2400,
November......... : ;:710 l,m Y 2:150, . l% .
December......... -+| 10,000 | 1,860 £360 | 286,000
| 18,600 | 1,860 5,140 | 816,000
4,330 | 2,260 3,160 | 176,000
6,930 | 2,190 8160 | 188,000
9,350 | 2,930 7,440 368,000
12,400 | 2,550 18,500 | 367,000
6,65 | 2,100 .6,380 235,000
2,400 | 100 2,259 . 54,000
521 63 640 15,000
536 79 1,790 | {14,800
-1"18,600 & 4,130 | 2,170,000
S asy 1,30 | 32,201 . 79,000
3,?‘35% 945 | 1,000 1,080 | . 113,000 115,000
, 860 11,000 | 2,130 2},&?,‘ 131:9004 o 1%000
6,380 | 1,730 | 3,040 048 |1 1870007 [ ( 187,060
4,030 | 1,79 | 2,490 2,400 || 143 060 143000
3,150 | 1,510 | 2,100 . 2,100 | 129,000 129, 000
) iEl e e
3 o ;
2810 | . 48| o6 3,320 571400 198, 000
Lol 1| 482 2,860 29, 600 176,000
1,000 19| 374 2,720 23,000 187, 000
1,880 66| 905 2,570 53,900 153,000
6,380 10| 1,450 [ feee.e. 3 . 22870 | 1,050,000 { -1, 860,000

a Totals are eompa{vamwith monthly determinations previously ascertained for Yakima. River at Union :

Gap, near Yakima,
Nork.—For records of flow of the three canals see pp. 235-242.



UPPEB COLUMBIA RIVER . BASQT

"l m RIVER NEAR PEOS!!B. WASK. TR

LocarioN a-ln SE } sec. 36, T.9N., R. 24 E., 1] miles northeast of Pmeser Benton
County, and 40 miles above mouth

DRAINAGE AREA.—5,340 square miles (authomy s United States Reclsma.tmn Servme).

REcorps AvamLaBLE.—June 1 to October 10, 1904; June 8 to December 30, 1905;

AR - w N E
Hia LY .

~

February-1.to October 12, 1906; August 4, 1913, to October- 31, 1915; irrig:tlon .

seasons, 1916 t0.1918;, Apnl 1, 1919, to September 30, 1920,
Gaoe —~$tevens conkmmus water»stage recorder on right bank, 1} iniles below Pros-
ser Falls, installed August'4, 1913. June 1, 1804, to December 30, 1905, chain
- gage on highway bridge 600 feet below: Proeser Falls. February 1 to October 12,
1996, inclined staff at approximately same site as present gage but at different
datum. Recorder inspected by T. H. Martinson.
DIsCHARGE MEASUBREMENT.—Made from cable 1,000 feet above gage or from boat.
'CHANNEL AND CONTROL. —Bed eomposed of rock and large boulders; changes only dur—
" ing floods. - Control formied by broad riffie about 800 feet-below gage. « -
EmenEs OF DISCHARGE.—Maximum stage during year ending September 30, 1919
#., from water-stage recorder, 8.7 feet at 4 8. m. May 30 (discharge, 13,000 aecond feet),
». minimum stage, from reeorder, 1.85 feet from 8 to 10°p. m. August 13 (dmhsrm
© 767 second-feet). T -
Maximum stage during year ending September 30, 1920, from recorder, 6.22
. feet at noon January 20 (discharge, 6,590 second-feet), minimum stage, from
‘% recorder, 1.79 feet from 7 to 12 p. m. July 9 (discharge, 695 secornd-feet). ‘
1904-1906 and 1914-1920: Maximum flow measured by floata (not referred to
goge) at 3 p. m. November 17, 1906 (discharge, 62,800 second-feet); maximum stage
occurred at 9 a. m. on same date at stage three-fourths inch above that of measure-
ment; minimum stage recorded, 2.60 feet Augst 19, 26, 30, 31, and September
30, 1906 (discharge, about 40 second-feet).
Ick. —-Stage-dlscha.rge relation seriously affected by ice during severe winters; flow
estimated from discharge measurements, observer’s notes, and weather records.
Diversions.—Water diverted above gage for irrigation of about 250,000 acres. :
RecuLaTioN.—Flow partly regulated by diversionsand by storage and release of water
of Keechelus, Kachess, Cle Elum, and Bumping reservoirs.
Accuracy.—Stage-discharge relation permanent; affected by ice December 8-9,11-13,
and 15-22, 1819, and by aquatic plants during summer. Rating curves fairly
well defined; revised October 1, 1919. Water:stage recorder inspected daily.
-+ Daily discharge ascertained by applymg daily mean gage height to ratmg table.
Records good.
CooreraTioN —Complete record furnished by United Statas Reclamtxon Servme

Ducharge measurements of Yakima River near Prosser, Wash., during the years mdﬂw
Sept. 30, 1919 and 1920.

Date. Made by— hﬁmh ch‘;ifée. Date. Made by— ke ch’z,‘; ‘
1010, Feet. | Secfr. || 1 Feet. | See
‘Feb. 6 and Moxley....| 4.95| 4,410 | Jan. 13 3.6¢| 3
}lar ‘-;g oxley %gs ;,2558 Feb. g %il}g 2,
Tne N
Iy 21 3.75|. sﬁg,g x:ge LY Mt 25| 1,
sem gg : g..fg _;.ii;l,w: %Ai %% -

Dec. 19 a3.68| 2,300 ’

o Stage-discharge relation probably slightly affected by ice.
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_UPPEB COLUMBIA BIVER BASIN. = - .7 207

Monthly discharge of Yakima kowver ‘near Prosser, Wash., for the years ending Sept...30,

1919 and 1920.
Discharge in secand-feet,
. Run-off in
« Month. sore-feet.
Maximum. | Minimum. | Mean.
. 192819, . . -

e eves 2,99}, 1,00} 1,30 81,800
¢ 16,000 4,960 2,990 T 416,000
12,800 . 3,520 , 830 420,000
9,20 | 3,300 |- 4,900 202,000
3,09 b rid 1,730 106,000
L,1® - Wb - 919 56, 500D
1,460 914 1,200 48,50
1,350 {513 1,170 71,900
3,40 1,50 2,530 180,000
. 4,7% 1,570 1 2,580 | - 168,000
8,140 { 2,080 | 2,400 200,000
4,79 2,20 | 4,040 175,000
3,720 1,9%0 ‘2,540 156, 000
2,59 955 1,670 99,300

o 3800 wo 1,850 114,

3,90 70| 1,600 95,
2,140 k.2 1,150 70, 408
. 1,89 760 72 59,800
2,460 020 | 1,89 100,000
6,140 w1 2,000 | 1,450,000

KAGEESS LAEE NEAR EASTON, WASH.

Locumn —In sec. 24, T.21' N, R. 13 E: (mveyed), at lake outiet, 2& mileo
northwest of Easten, Kittitas County.

DEAINAGE AREA~—B3 square miles (measured on topographic maps)

RECORDS AVAILABLE.—September 20, 1905, to September 30, 1920.

Gaar.—Stevens water-stage rocarder installed in gate tower November 25, 1915, for
use when gates are closed, and staff gage in three sactions (detnm, mean. ses
lavel). Recorder inspected by I. Pesmington and Fred Diener. For descrip-
tion of present staff gage and former gages see Water-Sugply Paper 442.

EXTREMES OF STORAGE.—Maximmm stage during year ending September 30, 1919,
from wn.te.r—stage meordet, 2,259:86 feet at 7.30 a. m. July 16 (storage, 229,789
acre-feet); minimum stage; from recorder, 2,228.83 feet on QOcteber 26 (storage,
163,660 acre-fest).

Maximym stage during year endmg September 30, 1920, fmmmcmder, 2,261.14
Teet at4d p. m. Ju!y 2i (sorage, 285,090 scre-feet); minimum stage, from recorder,
2,226.21 feet at 7 4. m. September 23 (storage, 95,170 acre-feet).

© 1906-1926: Maximum stage recorded, July 21,1920; minimum attgarecorded
»2 197.73 feat September 2627, 1915 {storage, 13,730 acre-fect).’

‘Smuen.-——-(}apamy of reservair at crest of spillway, m,mm&mwsed deten—-
~mination). Elevation of gate sill, 2,192.75 feet; and of spillway crest, 2, 258
foot, Recordotm)ngsocmfeanea& raonth uad forﬂitamﬁlingdmchuga

. .without stotage ot gaging station below damn.

Accuracy.—Water-stage recorder in gate tower, used wbengala;wue dmed reterrad

to staff gage once daily. Whenpwsmopan Mmrﬁd twice daily to
* bumsdredths. Record excellent. -,
CoorERATION.—Record iurma&!ﬂ by United States Mmm; Sowxee




208 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A,

Daily storage, in acrefeet, of Kuchess Lake neor Easton, Wash., for the years ending
Sept. 30, 1919 and 1920.

Day., Oct. Nov.l Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept.
1918-19. j }
) DO 12, 111,800;123,660{154,750 178, 920 176, 46 208, 720118, 000
{112, 8001112, 2701124, 7701154, 9001179, 380 203, 590/115, 960
10, o113, 190120, Tag 195 4ol 130, 20p 176 D97 T1os oo
<109} 64133} 5ola31, 440/155"676/10: 10/104) 030}111. 878
191, 080/111, 990
188, 57011
]
80, 470112, 270
0{177, 71 420
70 3012, 430
, 1301112, 920
, 950113, 000
070
1o
680,163,
104, 200'120, 6701150, anolms
" 1108, 380 120, 890151, 440,167, 640]1
103, 840,121, 180151, 910170, 510{1
103, 800121, 510]152, 2701172, 660,
103, 800/121 81

8

$B8E
g BEEE

8

#2ER
cR

883 2E383 &
Ehsx s

wt

“

&ﬁ%é

25556 FiE

3858
L]
)

58
&3
2

104,

o
e e
e 12y B
mq,wo}m, u 96, 140
m e 5
171,250 185, 370
m-,@;m 97,720
172, 030/187, ' 98] 140
172,480 . ... ..[212)920 . ... .. . [220] 150 142; 270 - ...
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Vo UPPER COLUMBIA RIVER BABIN, /1 ' /1177 - 209
'EACHESS BIVER NEAR EASTON, WASH. .. - ... .

LOCATION —In sec. 3 T. 20 N., R. 13 E., three-fourths mile below Kuchess storage
dam, one-fourth mxie a.bo‘ve‘ mouth; snd 2 miles northwest of Easton, thtltﬁa"
- County. -
DRAINAGE AREA.—64 square miles (measured- on topographic maps).
Rucorps AvArLABLE.—November 20, 1903, to September 30, 1920, . ' ;
Gmn —Stevens water-stage recorder at hlghway bridge; mstalled August 15, 1016;
" inspected by Fred Diener. - Qnglmlstaffgageonleftbankaquam;rofamﬂe
" below Kachess storage dam "was replaced by water-stage recorder at same site
and datum July 22, 1913. i
DiscHARGE nmsvnnunm‘s,—Made from cable 20 feet below site of: old gage or by
wading. .
CHANNEL AND CONTROL. -—Bed composed of light gravel and sand; ah;ftmg frequently
_ One channel at all stages. - Control formed by broad riffle 125 feet below gage:-
EXTREMES OF DISCHARGE.—Maximum discharge during year ending September 39,
. 1919, 1,770 second-feet, from 5 p. m. to' 11 p. m. August 2 (computed. from gate
opemng), practically no flow.on days for which discharge is not shown. . Y
- Makimum discharge during year ending September 30, 1920, 2,240 second-feet,
- August 27 (computed from gate opemng), practically no flow on- days ior which
discharge is not shown., . ’
1904-1920: Maximum discharge occumd August 27, 1920; practically no flow.
. when gates in dam are closed.
Tog.—Btage-diacharge relation affected by ice; flow estlmated from gsge-hmght record;.
dmcharge wuremenia, obaewer s notes, and weather records. i
Diversions.—None. N
Rmvmuon ~—Flow controlled by storage and release of water in Kachess Lake reser-
voir, Month.ly discharge, without storage, determined from records of stage of.
reservoir,
Accuracy.—Stage-discharge relahon affected by backwater from Yakims River and
~other causes throughout the period. Therefore daily discharge was oomputed
__ from stage of Lake Kachess and gate openings.. Records excellent.
CooreraTioN.—Complete record furnished by United States Reclamation Service.

.. . Discharge measurements of Kachess River near Easton, Wash dlmng the year ending

Sept. 30, 1919.

Date. - A
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Daily dwcharge, in secomiﬁut of Keehess River near Easm Weash. for the ycars endmg o

Sept. 30, 1919 and 1920..

N8 B

B I A T 1 e T
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. May. | June. | July. | Aug. | Sept.
) S - l i B
1918-19. . ! ' b
o R 155 | 489 1. 453 . 1,510 |
‘660 1. . . 1620
b BB : » T
6?4....‘.......‘, Hl y......-......,f.!.-..... mg -']1

o

By

g Sei: 52

. (SR

oo er mom g eibne

ZEBENE REENY

.............. TP P

Nore.~No flow on days for which no figures are given.



/UPPBN COLUMBIA RIVER BASIN. = 25131-

Monthly Mbargk ofX’mlwu River near Baston; Wash, forahe yem endmg 83;14,

1919 and 1930,
[Drainage ares, 84 sqware iniles.}
| Observed dischargo in | * | Runoftin screfeer, | ViHOMSOR |
second-feet. | Run-off
Month, - " n
: . o S P inehes.
'} Maxi- | Mini- Without er
mum. | mom, | Mean. | Observed. Stored storage. Mean. Squar
1918-19. .
v 702 0| 24 - 15,000} —1,5101 13,5004 2% | 3.44 3.9
0 o] o0 o me | 06 | 3.2 2.5t
o| -0} o S of+an20 [ . SLa0't ST | 7927 913
0 0 0 0| +24,000 | 34,000 { 30 6.00 1.02
1,330 0| 218 12,000 | 2,43 | 0,5 | 172 || 269 2,90
506 | 155 | 337 . 20,700 | —12,200 s,% 138 | 2186 2.4
295 0 360 01 £6.599 ‘000 408 | 7.33 818
1,310 o] e | a;,sw +ILW0 Mo MS | 1.7 13. 49
453 0! 29 2490 [ 30,400 [ 32,000 | 553 | 8.64 0.64
1,120 o 208 | 25100] <g58!| 16530} 2B | 3.9 456
1,630 | 1,120 1,460 00,100 | ~89400 ) M| 1L4| .178 .
1,120 0} 1% 7,440 | —6,110 1,330 | 224 .350 .39
1,690 o} 307 202,000 | +1,210 | 9208600 38 | 481 | 6543
246 o] 4.5 2,670| 4660  3,30] 52| .87 .98
2%y o} 217 12,000 f 46,200 10,200 | 3B | 5.05 5.63:
. 2% 0} 137 . 8420} 44,100 2,800 %8 | 3.17 3.60-
o o} o 0 426,000 2.000] 6 | 6.00 7.08
ol: ol o 0 | 410,400 10,400 18t | 283 3.05.
0 of o 9l 13200 33,200 75 | 3.36 3.87
) o} o 0 +14,560 14,500 { 244 | 3.81 4,95
¢ of o 0} 2590 25,900 421 | 6.58 7.5
] o} a8t 2,20 | +17,000 | . 19,300 }. 324 .| 5.06 5.8
w2 0 279 1,20 | —9720 (- T480 ) 122 | 191 22
90 | - 913.11,280 m00 | ~77%0 ! Tseo| 134 .23 .28
5800 0| 002 53,700 | ~44,100 9,600 | 161 | 252 2.8
1,920 0| 202 178,600 | '~15,700 | 100,000 | 22 45 | 4@

CLX ELUM LAKE NEAR ROSLYN, WASH.

LocwrtoN —In sec. 10, T. 20 N., R. 14 E., at lake outlet, 4 miles northwest of Roslyn,

Kmitas County, md 7% xmles northwant of Cle Elum

DRAINAGE AREA.—202 square miles (measured on, topographic maps)a
RecorRDS AVAILABLE.~May 4 to June 9, 1906; October 1, 1806, to.September 30, 1920
Gioe.—Bince November 8, 1916, Stevens continuous water-stage recorder referred to

~ vertical staif-on left sbutment of dam just above. gates. - This staff used since
= Jume 17, 1967; zero st elevation of gate sills, 2,122.75 fést. 'Considerable falf
' bemaenlnlaewddamformgvsbelowsoieet Annha:ygsggsatsame datum,

" about 400 feet above dam; installed October, 1907, and July 16, 1915, used to

" obtain true elevation of lake at low atages Prior to June-17; 1907, vertical staff
.. in Lake abave outlet, at datum 0.45 foot lowar than preseni gage Remrder

" ingpected by J. G. Giddings.
Exwmns or smmeh.——pl{axunum stago. dnrmg year emhng Sepuember 30, 1919,°

from water-stage retorder, 15.20 feet at 8 a. m. May 28 (storage, 33,320 a.ere—feet)*
) mxmmummge&omrecerdm 8.00 feet at 3 p. m. semmberso (storage, 6,250

A, mergjeet).

- Maximum stage during yea.r endmg Septembor 30, 1920, irom ‘ecorder, 15. 19

" feet at 3-p, m. June 18 (stordge, 83,200 acre-foet); minimum stage from recorder.,
. 2,80 faet October 5-9 (storage;: 5,830 acre-foet). E
o 1907-1420: Maximum stage recorded 19.10 feet at 6 p. m. December 30, 1917
(storage, 48,180 acre-feet); minimum stage estimated at 1.15 feet August 81 1906
(storage, 2,380 acre-feet).
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£ . UPPER: COLUMBIA . RIVER. BASIN.
SLE ELUM RIVER NEAR ROSLYN, WASH. »

LocaTion. ——In sec. 10, T. 20 N., R. 14 E.; below temporary erib. dam at outlet of
Cle Elum Lake, 4 miles northwest of Roslyn, Klttxtaa County, and 7} mﬂes
northrwest of Cle Elum. . 1

DrAINAGE AREA.—202 square miles (measmed on bopogmphac ma.ps)

Bucorps Avamwasie.—October 10, 1903, to September 30, 1920.

GacE. —Stevens water-stage recorder on left bank 800 feet below.: ‘temporary crib

" dam; installed October 14, 1913; inspected by J. G Glddmga “For descnptmn
of previous gages see Wart.er-Supply Paper 442. .
D1scHARGE MEASUREMENTS.—Made from: cable about 350 feet below gage ‘or by }
. wading. .

CmANNEL AND cONTROL.—Bed composed of coarse gravel and bou!éers shifting at
high water. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximuni stage during year ending September 30, 1919,

. from water-stage recor'der, 7.50 feet from 6 a. m. to0 & a. m. May 28 (discharge,
5,230 second-feet); minimum stage, from recorder, 0.82 foot at 4 p. m. Septem-
ber 14 (discharge, 62 second-feet).

Maximum stage during year ending Sept.ember 30, 1920, from recorder, 5.42
feet at 4:15 a. m. January 19 (discharge, 2,700 seeond-feet); minimum stage, .
from recorder, 0.51 foot at @ p. m. November 10 (discharge, 28 second-feet). -

1904-1920: Maximum stage recorded, 14.05 feet at 2 p. m. November 15, 1908
(discharge, 18,700 second-feet); minimum stage recorded,: 'zéro at 6 p. m. Sep—
tember 28, 1914 (practically no flow).

Ice.—Stage-flischarge relation not seriously affected by ice.

Drvensions.—None.

Recuramion.—Flow partly controlled by storage and release of wnter at Cle Elum_
Lake reservoir. Monthly discharge without storage determined from records of-
stage at reservoir.

Accuracy —Btage-discharge relation changed some txme in March, 1919, probably
on March 13 and 14. Rating curves well defined above 200 second- feet poorly
defined below 150 second-feet; revised slightly October 1, 1919. Water-stage
recorder inspected daily. Daily discharge ascertained by applying to rating
table the daily mean gage height determined from recorder graph by inspection,
or, for daye of congiderable variation in stage, by averaging results obtained by
applying mean gage heights for shorter periods. Becords excellent except for.
- March, October, and November, 1919, for which they are good.

Goormwnon -—Complebe records furnished by Unwed States Bechmhon Servme

Discharge measurements of Cle Elum River near Roslyn, Wash., dumag the yeara emimg ,
Sept. 30, 1919 and 1920.

Date. Made by— neight.| charge, || Date- | Madeby— nelght. | cirge.
1919, Feet. © Feet. | Seefts
Feb. i1 Bishog‘md Moxley....| 219 231 | 419
. 31 ...f 800 2.92 74
5% in o

2.2 aa k&

1.9 3.13 Y%

L5 I
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Daily discharge, in second-feet;. of Cle Elum River near Rowlyn, Wash., for the years ending
. T . Sept. 30, 1919 and 1820. : ot
Day.. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr..| May. | June. | July.
1918-19, s T _

. 206 | 219 3550 394| ess| 285 | 853 | 2,650 | 2,000 1,620
~206) 274 478{ 379 €37 07| 1,800 2,660 1,750 | 1,420
231 | 262 970| 365, 578 | 310,320 [ 2,300 1,860 | 1,660
231 332 )1,800| 355 | 359 | 910 |1,540 1,960 | 2200 | 1,780
231 | 380 (2,120 348 B350 325|3,660|1,700 | 2,500 | 1,900
235 | 384 1,880 | 338 | 522 452 1,500 | 1,540 | 2,600 | 1,950
218 | 424 | 1,520 | 322 | 487 | 504 1,320 | 1,500 | 2,500 | 1,780
220 | 428 | 1,250 | 316 | 465 | 469 1,120 | 1,700 | 2,250 | 1, 540
23} 432 ) 1,060 303 | 48| 413 | 3,030 | 1,960 | 2,100 | 1,420
234, 478 | ‘910 201 | 436 | 428 1,060 2,050 | 1,050 | 1,500
2371 513 793 294 417 536(1,1201.1,950 | 1,780 | 1,540
25| 4| 7371 204| ‘708! 522 1m0 }1740 1,620 | 1:540
825 478 | 1,000 291 | 383 | 317 (1,000 1,500 | 1,660 | 1,460
355! 5007280 | 288] 373| 124 950 1,390 | 1,740 | 1,360
32| 617 (3,680| 282| 352 134! -9u2).) 460 1,780} 1,300
362 | 6622680 | 207| 355( 142! 805[1,600} 1,780 | 1,460
255 | 627 1,990 | 401 |- 348 | 149 | -895| 1,704 | 1,780 {1,460 |
342| 597 1,560 | 86| 338 | 164 1,060 [1,660 | 1,860 | 1,320

832 545 Lm0 1,200] a22| 1961 1,250 | 1,660 | 2,150 |-, 150} 588, 291

342| 50001090 | 1,200 | 313| 220 1,360 2,050 | 2,750 | 1,060 578 285

338 | 461| 940 L,150| 300 256(1,360|2650 2,80| e8| su| 273

274 [ 436| a51|1,200| 207 | 270 1,320 | 3,550 | 2,860 | ‘950 | 303 | . 267

T4l 408! 77 |2040( 316| 285(1,360183,790 {2,650 | 912 3%6| 259

232 | 398 | 673 /2,260 310| 307|1,420 (3,550 | 2,450 | 895| 306 | 245

256 | 300 | 617 |1,8%0 | 348| 323 1,580,190 2)350( B9 ‘400 | 234

' 5 5

248 | 383 | 569 | 1,560 | 342 3321,780 (3,560 2,400 895 400 220

25| 373 | 5361,250 | 332| 3562200 |3,310 2,450} -8065| 400| 246

279 | 362| 518 |1,000| 303 | 381 | 265050002250/ 895| 306 %

281 3451 513| M40 fo...... 422 19860 | 4,280 { 1,950 } 895 | 400

248 | 352 482 822 |-...... 537 | 2,750 | 3,430 | 1,740 | : ®13 | - 400 | 200

256 |..... 453 764 |--oioil T2 0.0 2,550 |...... Tss [ 400 ...,

328 477[1,080] 201,88 | 399 520

320 | 481 {1,080 sg 1,500 | 364 | 524

317 | 445 11,160 | 792 1,460 | 305 | 520

333 | 440 [ 1,040 | 820 |3;340 | 305! 516

329| 516 80| 830 1,220] 38| 316

32| 5324|1010 .80 |112] 43| 565

200 | 624 1,590 975 | 1,000 4531 607

206 503 {2430711,220.| 40| 47| . 593

302 45312530 (1,300 | 830 | 48| 52

308 | 441 { %580 | 1,840 | 850 |- 4737/ 466

302 | 4371239 |1,300] 80| 47 361

332 481:{:2,390 ( 1,260 | 850 | 477 | . 336

469 | 507 |'1,040 1,220 | 80| 473 | 332

765 | 524 | 1,040 | 1,500 | 850 | 473 | . 326

850 | 521,000 1,546 83| 47} TR

820 542|1,90 (1,700 792| 473| 358

738 | 565 1,980 | 1,680 | 712 | 499 | 382

636 | 820 |2,160 | 1,660 | 661 516 382

503 | 91012,030 | 1,540.| 661! 52| 385

852 | 98]L,B60| 1,460 | 661 | 524| 395

534 | 940 1,700 | 1,420 | 603 | 520 407

534 | 94011,500| 1,460 | 565 | 524 | 418

§66 | 04D 1,300 (1,460 { 570 { 20| 445"

505 | 940 | 1,150 | 1,340 [ - 565 | - 520 | 440

561 | 9401,180 | 1,220 | 570 520 48

547 | 040711,250 | 1,080 | 404 520| 48

538 | 101,180 | ‘940 | 426 56| 579

507 011,080 | 940| 403| 520| 850

481 | 010| '975)|1,080| 395| 50| 975

© 481 (1,080 | SS0[1,220 [~ 403 516 {1, 010"

481 ..., 820 [..%.... 399 | 520 |..... -




Observed discharge in T o o]
second-feet ;Rim’-otl; h mﬁeet 2
~. Month, - - TR : ; : :
: Peor .|}
. Maxi- | Mini- Without | &
e oo | mum. | mum. Megn. Observé‘»ed. Stomdi §w“?? quarel
362 | 25| 16,000 | +13,600 | gg.soo 6| 2 za
862 438 26,100 | + 4,490 600| 514 ‘2s5eds 283
,630 |, 1,190 . 73,200 f + 180 73,400 | 1,190 | 580, 6.7
960 760 46,800 | + 990 400 | il o3ss] o ase
. 588 411 22, — 1,800 ¢ 2,400(..385 ] 181y 1.99 .
732 339 20,800 | + 1,210 2%o000] 388 | L77]  2.04
A 30| - 150,00, = 60, 1;.«1087&” il url ae
860 | 210{ 12007 — 1,801 12ow| Fo( ws” gn.%
850 1, 80,000 | - 4,890 4. /75,600 ( 1,230y -6.904y 7.02
7895 648 30800 | 12,600 | 20| 42| 218] - 282
- o001 17,700~ 5,176 11 12,500 <. 20 i LOF{ 1.16
0% “ote | 7om,000] — k0]  ros,0007  ovs| 4.8 es.ar
147 [ 709,010 | 44,6500 - 10,100 | S VY -
C 443 | | 261400 | +16,900 | . 45,300 Y
635 39,100' G080 | Y 30,000 1 3.70 ;
880 54,100 | + . 1804; .- 54,300 | . 5.04.
534 30,700 | — 1,930 | 28,800 L2687
483 20,700 | + 390 30,100 T a2mp
. _68L{ . .40,500| - 2,700 | 35300, 3.80
1,550 | 95,800 | 41,080 952700 | 898
Na| . 72,600 | + 6,800 79,500 © 1.40
UL 4820 | - TeR0 )| 45300 422
a4 29,900 ] —91,300 | - - 17,800 - 1.86
501 20,800 | 4+ 3,190 33,000 3.07
The year....| 2,580 33 em] * 508,000 | +13,900 : 52,080 88 ,

NACHES RIVER BELOW TIETON B-IVER. NEAR NACHES, WASH.

Tocaron.—In sec. 35, T. 15 N., R. 16 B, 600 feet below Tieton River, 500 feet shove
intake of Wapatox canal, and 5 mﬂes northwest of Naeches, Yakims County. - - s
DrATNAGE ‘AREA.—942 square miles (measumd on topographic maps and Plate:d, .. -
Water-Supply Paper 368). . R
‘.Bncom)s AVAILABLE.—August 4 to October 28, 1905; erch 16, 1909, to 'October 8
+1912; May 10 to September 30, 1915; April 13 1916, to September 30, 1920,
G.AGE —Stevens continuous water-stage recorder on left bank, mstalled Decentber )
1916; inspected by Paul Mitchel and 8. T. Asberry. Previous giges & follows:
August 4 to October 28, 1905, vertical staff nailed to stump on left bank at nearly
same site as present gage but at different datum; March 16, 1909 to December
7, 1916, inclined and vertical staff gage in two sections, on left bank 8 feet above
cable April 3, 1918, vertical staff installed to supplement inclined and vertical
sections. :
DisCHARGE MEASUREMENTS.—Made from cable at gage. o e
CHANNEL AND cONTROL.—Bed of stream composed of small boulders and gravel ' :
. shifts at extremely high water. One channel except at extremely high stages.
EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 9.7 feet at 11 a. m. January 23 (discharge, 11,100 second-
feet); minimum stage, from recorder, 1.94 feet from 9 to 11 a. m. September 24
(discharge, 312 second-feet).
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Maximum stage during year-énding September 30, 1920, from recorder; 4.80
feet at 6 a. m. May 9 (discharge, 2,860 second-feet); minimum stage from recorder,
1.70 feet at 3 p. m. October 19 (discharge, 214 second-feet)

1905; 1909-1920: Maximum stage recorded, 8.9 feet at 8 a. m. November 24,

1909 (discharge, 18,800 second-feet); minimum stage recorded, 1.62 feet at 5 p. m. v

November 20, 1917, and 1.67 feet September 28, 1918 (discharge, 202 second-feet).

[Ior.—Stage-discharge relation seriously affected by ice during severe winters; flow
. estimated from gage—helght record discharge measurements, observer’s notes, and
weather records.

Diversrons.—Above all important diversions except Selah Valley and Tieton canals.
Mean discharge of Selah Valley canal for July, August, and September, 1920, was
respectively 118, 114, and 105 second-feet. For discharge of Tieton canal see.

. page 227.

'RmULmoN —Flow, partly controlled by storage and release of -water at Bumping

Lake. “See record for Butnping: I.ake:snd itable: Gf.moumly discharge: ior»&ump-;.

+ * ing River near Nile, Wash. '
Accumcy —Stage-discharge relation c'hanged October 1—-28 1918; affected by ice‘_
November 28 to December 26, 1919, and January 4—13 1920; possxbly affected

" during periods of low stage by backwater from wing Qam at intake of Wapatox
_canal. Effect of backwater probably slight. Rating curve well defined. Water-
‘stage recorder inspected daily. = Daily discharge ascertained by applying daily
mesn gage height to rating table. Records excellent December, 1918, to July,
* 1919, and April to June, 1920; good October and November, 1918, August-to
October, 1919, January to' March and July to Sept.ember, 1920; fair November

and December, 1919.

Goomnuxon .~—Maintained by United States Reclamation Service in coopemtion
- with Pacific Power & Light Co. United States Reclamation Service miade dis-
~ charge measurements and computed discharge, "

Duchw-ge measurements of Naches River below Tieton River, near Naches, Wash., chmng
. the years ending Sept. 30, 1919 and 1920,

Date. Madeby— . 08ge | DIt | Date. Made by— ,5;& &I:‘s;&

| Feet, | Sec.e.
294 el

g
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MlyduchargcofNacheaRuzrbdow Tieton River, near Naches, Wash., ﬁrﬁsm '
- ending Sept. 80; 1919 and 1920, -

; Discharge in second-feet. .

Run-off in

Month, - acre-feet.

Maximum, | Minimum.| Mean. o

-+ 1,108 411 581 . 32,800
640 365 494 20,400

1,750 502 921 56,600
10,300 661 2,270 140,800 -

. L7008 T 40 1,190 68,300
2,280 873 1.+ 1,160 67,300
3,B%0 1,750 2,590 - 154,000
5,500 *3,260 3,410 210,000
3,880 2,140 2,960 176,000
. 2,380:} . - 576 470 90,6800
<83 o449 | 58T 34,300
S T 2 ..
10,8004 ¢~ 322 {7 1,500 (. 1,080,000
538 225 349 21,500

Y1004 322 35,

1,184 " "350 {~- 688 42,300
1,070 640 Iir 1,010 62,180
1,420 43| o4 56,000/

. 1,260° LR 505 LT 800 . 49,200
“.4, 606 601 1. B4 50,300
2,760 £,060 {*: 1,770 |~ . 100,080
Y 1,140 | = 1,660 . 98,880

- 8, 800 7375 874 | . 53,20
526 326 427 26,300

- 822 331 548 .. 32,08
2,760 225 877 637,080

BUMPING LAKE NEAR NILE, WASH.

LOCATION. —At storage dam at outlet, 12 nules a.bove American River and 19 mﬂu :

. west of Nile, Yakima Céunty. ' - .
DRAINAGE AREA.—868 square miles' (measuted oni ztopogmphxc maps). '
RECORDS AVAILABLE. —-Apnl 27 to November 22 1909 November 3, 1910, to Septem—
© ber 30,190,
Gagr.~~Vertical staff on gate tower, md by J 'H. Nelson. Da.tum, mean ses level
’ Pxibr to Névember 3, 1910, vertlcal staff on north shore of lake, one-fourth mﬂe
- abote dutlet, at differont datum.”
Exmmms WSTO!AGE ~Maximum: stage recorded during year ending Septsmbat :
30,.1919,°3,420.50 feet at 6.35 a. m. May 31 (storaga,. 38,400 acre-feet); mmlmun 5
stage recorded, 3,392.51 feet October 3 (storage, 2,220 acre-feet).,

<" at noon, June 15 (storage, 39,470 acre-feet); minimum stage recorded, 3,392 51 )
", feet on November 2 (storage, 2,22 acre-feet).

1011-1920: Maximum stage recorded on June 15, 1920; minimum stage rsoordad,
3,301.00 feet Fobruary 12«15, 1916 (storage, 1,260 acredeet). Bl

:’-’s«‘i

Srorage.—Capacity of reservoir at crest of spillway, 33,700 acre-feet. Elevatmuﬂt e '

gatesill, 3,389 feet, and of spillway crest, 3,426 feet. Stora,ge orrelease eachmonéﬁ '

- used for determmmg discharge without storage for gaging station below dam.
Agcuracy.—Gage read twice daily to hundredths. Records éxcellent.

GoorerarioN.~Complete record furnished by United States Reclamation Service.

i

‘Maximum stage recorded during year ending September 30, 1920, 3,430.28 M L
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Daily storage, in acre-feet, of Bumping Lake near Nile, Wash., for the ydars ending Sept.
30, 1919 and 1920. T

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. June, J‘uly Aug. | Sept.

1018-19.

20,450

3

SESs8Y

<

31,980 15,300
31,370| 14,700
30,800] 14,220
30,260| 13,670
b

19,550 29,940 29,680/ 13,100
640| 19,330{ 30,010| 24,580] 33,200 28, ; 29,130] 125

19,0401 29,960 23,300, 29,300| 33, 28,580] 12,100

18,780, 29,920 23,540 30, 28,010| 11,610

730 18,430, 29,820/ 23,680] 23,870 31,320] 35 27,400{ 11,210

23,670 31,59 26,600| 10,820

23,700 31,570 26,110| 10,480

23,700] 31,570 38,01 a5, 210

23,920 31,570 24,900/ 10, 540

24,150 31,570 24)250| 10,640

24,320 31550 23,660{ 10,430

24,470| 31,680, 23,100| 10, 150

24,560 32,440 22, 9,860

33 22,020/ 9,620

21,480 9,430

20, 9,350

20,420| 9,290

19,876) 9,280

19,380 9,346

18,010| 9,390

18, 9,350

17, 9,380

17,420 9,830

16, 9,740

16,580! - 9,850

16,100]usen 00

104341—23—wae 512—18
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BUMPING RIVER NEAR NILE, WASH.

Location.—A quarter of a mile below spillway of Bumping Lake dam, half a mile
below outlet conduit through storage dam, 11} miles above American River,
and 19 miles west of Nife, Yakima County.

DRAINAGE AREA.—68 square miles (measured on topographic maps).

REcORDS AVAILABLE.—June 13 toJuly 31, 1906; April 27, 1909, to September 30, 1920.

Gage.—Stevens continuous water-stage recorder installed June 17, 1913, on left
bank, one-fourth mile below spillway of storage dam; inspected daily by J. H.
Nelson. For description of previous gages see Water-Supply Paper 442.

DiscHARGE MEASUREMENTS.—Made from cable about 40 .feet below gage or by
wading.

CHANNEL AND CONTROL.—Bed composed of gravel and of large angu.lar rocks; shlfts
at extremely high water. Riffle control 60 feet below gage. Stage of zero flow,
about gage height 0.6 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919, -

from water-stage recorder, 4.4 feet at 4 p. m. May 29 (discharge, 1,280 second- -feet);
minimum discharge, 2 second-feet, November 18-23.

Maximum stage during year ending September 30, 1920, from recorder, 3.82 feet
at 9.45 a. m. June 15 (discharge, 846 second-feet); minimum discharge, 2 second-
feet, October 18 and 19.

1906 and 1909-1920: Maximum stage recorded 9.33 feet at 5 p. m. December 29,
1917 (discharge, 5,180 second—feet), practically no flow when gates in outlet -
conduit are closed.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

ReauraTioN.—Flow partly controlled by storage and releage of water at Bumpmg
Lake reserveir. Monthly discharge without storage determined from records of:
stage at reservoir. '

Acouracy.—Stage-discharge relation changed gradually during the period June 1-17, .
1920. Rating curve used prior to change well defined below 1,500 second-feet;
curve used after change, well defined, between 150 and 1,000 second-feet; poorly
defined below 120 second-feet. Water-stage recorder inspected daily. Daily
discharge ascertained by applymg daily mean gage height to rating table, or, for
days of considerable variation in stage, by averaging results obtained by applyin,
mean gage heights for shorter intervals; shifting-control method used June 2—1(?
1920. Records excellent except for the periods October to December, 1918 and
1919, and April and June to July, 1920, for which they are good.

Coornmmou —Complete record furnished by United States Reclamation Service.

Discharge measurements of erfgpwg River near Nile, Wash., during the years endmy;
ept. 80, 1919 and 1920.

Date. Made by— nonke, | ciss, || Date. Made by— 8C | e,
" 1919. Feet. | See.-ft. || 1920, : Feet. |Secft. ..
June 25 F.E. l{oxley .......... 3.92 905 | June 16 | F.E. Moxley ........... 3.60( - - 870
....................... 4.01L 972 17 eeeei@0iiecaninnnen| 3.87 808 .
..... d eemvzeiiacsannnns] 415 1,000 || Sopt. 30 |-e . d0eieinecinannaa.| 243|146
Sept. 26 Moxley and Taylor 2.92 315 .




Daily discharge, in second-feet, of Bumping River near Nile, Wash., for thé years ending
Sept. 30, 1919 and 1920.

""" UPPER COLUMBIA. RIVER BASIN,"

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May. { June. | July. | Aug. | Sept.
1918-19. .
3| 188| 303 375] 327| 243 188| 44| 597 | 17 3908
3| 131 209| 38| 32| 246 256 | 705| 584 131 403
3 73| 299| 380 | 3z | 46| 322 7T64| 603 142 408
3 70| 295| '38 | 3227 250 | 322 859 | 647| 169 398
3 70| 205| 380 | 318| 250 | 3R| 970 | 698! 259 403
3 68| 201 | 375 314 253 322|100 660| 260 403 P
3 67| 287 | 370| 310 250 | 322 572 290 398
3| 67| 284| 370| 306| 250| 327 | 832 512 318 394 e
3 67| 280 | 365| 303| 250 | 327 536 | 366 389 e
6 67| 276 | 35| 200| 253| 335| 71| 57| 3 394
5 67| 273 | 35| 295| 253 | 335| 634| 615{ 403 408
4 67| 269| 35| 201| 250 | 335| 560 4191 398
4 75| 269 352| 287 | 246| 339 | &B| 478 419 408
4 881 266| 348| 284 243 339 45 419 365
4 84| 263 343| 276| 240| 276 45| 424 352
3 83| 263 | 330 273| 287| 22| 600 455| 419 348
3 81| 273| 331| 269| 237 226| 634, 403| 445] ‘335
2 81| 201 322 269 240 | 226 685 343 445 339
2 81| 200 327| 206) 243 | 223| 866| 295( 439 343
2 81| 200| 327| 263| 246 223|1,040| 289 439 343
2 81| 303| 322 250 246| 231)1,040| 259| 429 339
2 80| 343 327| 256 | 246 | 243 |1,040 | 243 419 810
7 80| 380 | 327 250| 188| 256 1,040 | 237 413 26
67 80| 380| 331f 250 151 | 269 1,040 | 226 408 269
59 80| 394 | 827| 256 151 | 237| 985| 214{ 4608 250
59| 131 360 256 | 153| 200| 900 | 191 429} ' 258
59| 200 384 253 | 157 | 220 784 | 186 429 287
131 299 380 250 | 166 450] 771 | 178 419 %
188 | 25| 380 246 | 181 | 1,200 647 | 174| 419
188 | 2951 380 |.. 243 | 183 (1,120 | 584 1686| 463 808
....... 21| 375 243 [.....| 7900 (... ] 1601 408 [....ii;
64 96 7 671 223 12 64| 5541 421 301 819
73| 188 73 85| 223| 103 65| 705| 448| 386 319
83| 276 | 189 85| 223! 103 85| 615| 421 37 315
781 310 228| 139: 223 | 103 65| 339 | 301 362 315
41| 306| 231| 234 223.| 101 85| 146| 323| 353 311
41| 303) 281 234 223 o4 85 21| 265 315
41| 25| 250! 234 | 223 30 67 21| 252 7 315
41| 284| 306| 234 | 223 30 70 21| 248 | 362 323
41| 284 | 306! 234 223 29 72 21| 245 323
41| 276 338 | 24| 220 451 262 21| 236| 367) 318
30| 269 419 234 22 61| 420 21| 280 3n 315
78 21| 202 234 220 42| 506 22| 2284 37 319
72 21| 146 64| 234 223 18| 506 24| 2237 367 328
68 21| 146 234 | 220 8| 301.] 18&:| 223| 367 340
64 261 146 61, 231| 220 8| 501]. 7311 220! 362 338
35 26 | 146 61( 228! 217 8| 506| 6s5| 220 .35 328
3 6| 146 59 226 214 34| 38| 719 85 | 344 311
2 4| 116 58| 23| 214 63| 2871 661 2| 828 206
2 4 54 58| 23| 21 65| 287 | 483 23.|..-308, 289
28 4 31 87| 220 o211 67| 287 465 40 | 304 271
2l 108 4 5 67| 27| 197 201 501 ( 139{ 300| 258
| 4 5| 65| 214 176 70| 287 | 568| 234| 300] 258
84 4 ¢ 68| 214 174 72| 287 |: B9f 400| 293 239
TS 4] .12} 157 176 70| 287 | 465| 416, 300 230
87 4| 9] | 174 443 | 443 [ 4101 304 230
67 4 9 162 223( 171 75{ 566 | 3815 410 315 226
64 4 9 65| 223 171 76| 50| 265 405|%'3; |- 192
-8l |. 37 81. 67| 2231 15 78| 554 | 205 405:+ 323 144
58 96 8| - 68| 220 181 548 | 21| 400 3:3 144
55 96 71 68 ..ol 1w | 603 | 832| 305| 3194 148
BB |eacenn 7 08 |oocooedd 127 foee.ll 609-|..cusen| 395, 315 |2.eue.n

NoTE.—No gage-height reccéd June 21-23, 119; discharge interpolated.
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Monthly discharge of Bumping River near Nile, Wash Jor the years ending Sept‘ 30,
1919 and 1920

{Drainage area, 68 square miles.]

: Discharge
Obsersgggn t(lli_s}g}grg% n Run-off in acre-feet. without storage
. in second-feet.
: Run-off
Month. Cin
Maxi- | Mini With Per. |inches.
o muu;‘ Mean. | Observed. | Stored. sti)mg.t Mean. | square :
1918-19. .
3| 48.3 2,970 | +3,310 8,280 | 102 | 1.50 1.73
2 27.6 1,640 | 45,120 6,760 | 114 1.68 1,87
67 | 118 7,270 | +8,380 15,600 | 254 -3.74 4.31
263 | 315 10,400 | +11,200 30,600 | 498 ,| 7.32 8.44
314 | 347 19,300 | —0,520 9780 176 1| 2% | 270
213 | 281 17,300 | —11,000 6,300 ;102 | 1.50 1.73
51| 225 13,400 | +4,770 18,200 4.50 5.02
209 | 359 22,100 { +23,800 45,900 | 746 11.0 12.68
560 | 797 47,400 -—760 46,600 | 783 i1.5 12.83
160 | 405 24, 900 —810 24,100 | 392 5.76 6.64
142 | 366 22,500 | —15,300 7,200 | 117 1.72 1.98
253 | 352 20,900 | —16, 100 £800 | 80.7[ 119 1.33
2! 303 219,000 | +3,000 |' 222,000 | 307 | 4.51 { 6LZ
2| 938 5,760 | —3,050 2,710 | 441 .60 .75
41 321 1,910 | 49,220 11, 187 275 -3.07
5| 132 8,120 | 47,400 5, 252 3.71 - 4:28°
7| 142 8750 | +8,310 17,100 | 278 |- 4.09 472
65 | 207 11, —460 5 198 2.61 3.14
127 | 189 12,200 | —a,380 ) 44 | 212 244
8| .BL2 3,640 | -+3,040 6680 | 112 | 1.65 1.
64| 32 20,000 | +4,870 24900 | 405 | 5.96 6.
21| 347 20,600 | +7,650 28200 | 474 | 6.97 7.78
23| 283 17,460 | —5670 myo| 19 |-2.79-] 322
203 | 341 21, —17,100 3900 e3.4| .932] ILoY
144 | 279 16,600 | —6,340 10,300 { 173 2, 54 283
2| 204 .| 148,000 | 44,510 | 152,000 | 210 .| 3.00 |- 42.01

TIETON RIVER AT RIMROCK, WLSK 2

LocATION. —On highway bndge at lerock 100 feet above wild Cat Creek, 2 miles

below junction of forks of river, 7 miles above headworks of Tieton canal, and 22
. miles southwest of Naches, Yak]ma County.

DRAINAGE AREA.—187 square nules (measured on topogmphm maps).

BECORDS AVAILABLE.—August 28 to November 24, 1908; March 21, 1909, to Sep‘tem

‘ ber 30, 1914; fragmentary. October 1, 1018, to March 31, 1919.

GAGE.—-—-Vertmal staff on left abutment of lughwsy bridge; mstalled June 15 1918.

" uage uged 1908-1914 was a vertical staff on left bank at McAllister meadows,
one-half mile above mouth of Wild Cat Creek.

DiscEARGE MEASUREMENTS.—Made from highway bridge at gage, by wading, or from

" cable one-half mile below Wild Cat Creek.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; practically perma-
nent.

Ex'rnEnEs OF DISCHARGE -——Maxnmum stage recorded during period October 1, 1918,
to March, 31 1919, 6.40 feet at 7.30 a. m, January 23 (dlscharge, 2,770 second-feet),
minimum daily dlscharge, 166 second-feet several days in October November,
and December.

o 1908-1912; 1918-1919: Maximum stage recorded, 6.2 feet at 3.30 p. m. Novem-
ber'23, 1909 (discharge, 4,200 second-feet); minimum stage recorded 1.2 feet
'January 12 1910 (dmcharge, 127 second-feet).

H Prevxously called Tieton River at McAllister Meadows, near Naches, Wa.sh;
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Ice.—Stage-discharge relation affected by ice during severe winters.” Flow-estimated -
from observer’s notes, discharge measurements, and weather records.
Diversions.—None.. - : :
Reavnation.—Flow alightly regulated by storage and release of watet of Clear Creek
reservoir about 8 miles above gage. .
Accuracy,—Stage-discharge relation permanent. Rating curve well deﬁned. Gage
_ read to hundredths twice daily. Daily discharge ascertained by applying daily
mean gage height to rating table. Records fair. '
Coorrration.—Complete record furnished by United States Reclamation Service.

chharge measurements of Tieton Rwer at Rimrock, Wash., during the years endmg
Sept. 30, 1919 and 1920. |

K - Gage | Dis- o Gage | Dis-
Date. Made by height. | charge. Date. Made by— . he}git.
Feet. | Sec.Hft. 1920. Feet. | Sec.st.
1.83 388 || Jan. 10 Moxle{(and Mayo...... 1.42 228
2.65 Feb. 24 | F. E. Moxley...... waee] 1,49 258
5o 3 o o2t
2.79 2.08 28
2.44 2.72 668
1.79 3.39 089
1.79 1.78 336
1.20 '
1%

Daily discharge, in second feet, of Tieton River at Rimrock, Wash. for the -pertod Oct.
1, 1918, to Mar. 81, 1919,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Day. Oct. | Nov.| Dec. | Jan..| Feb. | Mar.
1918-19. 1918-19.

.. 280 | 307 | 166 | 220 | 496 229 .| 254 220 638 | 280 206

254 | 280 | 185 426 | 254 254 | 229| 361 ] 907 | 280 | 208

280 | 280 | 185 384 | 229 220 | 206 | 361 (1,460 | 254 | 220

254 | 2541 185 394 | 229 220 | 206 385 (1,180 | 2564 | 229

307 | 254 | 166 | 185 | 364 | 229 206 | 206 | 385 835 254 229

280 | 220 166 | 185 | 364 | 220 185 | 208 1,020 | 254 229

] 254 206 364 185] 3351 208 L1185 185 | 370 1,020 1 254} 241

220 | 185( 355 185 | 335| 217 166 | 185 | 376 [2,580 | 241 254

] 206) 185) 358 185 | 3490 206 166 | 185 | 373 j1,570 | 229 254

185 | 185 355 | 208 | 321 | 206 166 | 166 | 370 [1, 241 254

229 | 185 352 220 | 307 | 206 166 | 185 254

| 33| 185 355 | 206 | 307 | 208 166 { 166 | 367 280

280 | 186 | 166 | 220 | 307 | 206 4261 166 | 367 321

| 254 | 206 | 185 | 633| 280 | 208 364 | 185} 370 335

254 | 220 | 206 | 638 | 280 | 208 3071 185} 373 335

307 |...... 301 426

Monthly discharge of Ticton River at Rimrock, Wash., for the period Oct. 1, 1918, to Mar.
381, 1919.

[Drainage area, 187 square miles)

Discharge in second-feet.  :

Month,
Maximum.

i‘\ N ;
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TIETON. RIVER AT HEADWORKS OF TIETON CANAL, NEAR NACHES, WASH.

* - Locarion.—In sec. 30, T: 14 N, R. 15 E. (unsurveyed), below intake of Txeton

canal, 15 miles above mouth, and 16 miles southwest of Naches, Yakima Cmmty

DRAINAGE AREA.—240 square miles (measured on topographic maps) )

RECORDS AVAILABLE.—April 17 to September 17, 1906 (fragmentary gage-height

" record); July 5, 1907, to September 30, 1920.

GacE.—Stevens continuous water-stage recorder on right bank about 1,000 feet
below intake of Tieton canal; Friez water-stage recorder at same site used July 8,
1911, to 1918. TFor description of previous gages see Water-Supply Paper 442.
Gage 1nspected by W. E. Wilson and G. G. Willis.

D1scHARGE MEASUREMENTS.—Made from eable about 500 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; shifts slightly .at
high water; gradient steep. - One channel at all stages. :

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919
from water-stage recorder, 5.15 feet from 11 p. m. to midnight May 27 (discharge,
1,940 second-feet); minimum stage, from recorder, 1.85 feet at 2 p m. September
13 (discharge, 17 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 4.03

. / feet at 9 p. m. January 28 (discharge, 850 second-feet); minimum stage, from
recorder, 1.55 feet at 6.30 p. m. August 26 (discharge, 5 second-feet).

1907-1920: Maximum stage recorded 7.15 feet at 4 a. m. November 24, 1909
(discharge, 5,400 second-feet); minimum stage recorded that of August 26, 1920

ICE.—Stage-discharge relation affected by ice during severe winters; flow estimated
from observer’s notes, discharge measurements, and weather records.

Diversions.—Tieton canal has diverted water above the gage since 1910.  Diversions
through canal added to mean monthly flow to determine natural monthly dls—‘
charge..

REGULATION. -—“‘low slightly reoulated by storage and release of water at Clear Creek
reservoir about 15 miles above gage. Purpose of regulation to obviate dmma.l' :
fluctuations during irrigation season.

Accuracy.—Stage-discharge relation permanent during years ending September

: 30, 1919, and 19205 affected by ice November 27 to December 23, 1919 Ratmg
- curves -fairly well defined above 100 second-feet. Water—stage recorder in-

- . spected twice daily. Daily discharge ascertained by applymg daily mesan gage
height to rating table. Records good except during periods of ice effect and low

' discharge, for which they are fair.

CoopreraTION.—Complete record furnished by United States Reclamation Service.

Discharge measurements of Tieton River at headworks of Tieton canal,-near Naches Wash.,
during the years ending Sept. 30, 1919 and 1920,

Gage Dis- B G Dis-

Date. Made by— hetght, | charge. | Date- Made by— height. | charge.
1919, Feet. | Sec.-ft. 1920, Feet. | See.fl.
_Feb. 8 Bishog‘and Moxley....| 3.32| 387 Feb. 18 3.10 298
Apr. 21 | F. E. Moxley.......... 3.656 571 Apr. 20 2.83 207
Taly 10 |.....dow ... ool iol 3.52| 489 26 2.57 126
22 |..... do.. . 3.04 290 May 3 2.70 154

30 |..... do... 2.74 153 June 2 2.64 128

8 Aug 15 )..... do... 2.13 39.9 11 3.24 347
Bept. 2 |..... do. o 2,07 33.7 22 3.79 668
Oct. 6 Mox]ey and Taylor.....[ 2.84 179 29 3.48. 463
Dec. 24 | Moxley and Mayo...... 3.70 | 591 July 28 2.52 1
i Sept. 23 2.80. 88




' UPPER COLUMBIA. RIVER BASIN. . . 225

Daily discharge, in second-feet, of Ticton River af headworks of Tieton canal, near Noches,
Wash., for the yeara ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Bept.
1918-19.
825 | 662 116
798 830 461 87
682 703 466 74
623 769 516 67
550 868 | 580 52

EB REBRRE 23ERZ
88 8% B&g28
88 BE BIERE

S BEees

23
223
838

g
§ &
¥ 3
8
damen %838 Hasde ssuew weumy suuus

53

50

52

72

83

1,220 | 850 250 | 58

TI70| 793| 48| 43

1,050 21| 38

1080, 731| 24| 62

1,510 87| 175 60

L7so | 761 | 18| 59

1720| 636 11| 40

1,360 | 527| 134| 35

1,080 466| 153) 40
817 |uvevn. 181 65 |i...n..
175 121 58| 52 2%
18| 130] 550 69 2
68| 207{ 471| 65 23
48| 317 50 2%
C1Tz| 424 361 60| 25
200.| 404 288 79 3
330°| 424 28| 58 17
510| 510 28| 56 P
623 | 40| 22| 50 3
244 636 | 380 | 37| 65 17
322 69| 60| 287{ 0| B9
380 550 | 375 194| 49| 109
229 30| 3717 130 49 67
229 62 56| 15| e2] 162
240 21 71| 197 65 85
403 419 | 54| 255| 53 72
241 | 461 5% | 504 | 240|745 7
2| 348 610 | 04| 238{ 30 83
202 | 357 493 | 424 187 38 60
300 | 304 450 | 44| 159 18 67
330 | 202 ~a09 | ar7| us| = 25
356 | 292 330|842 794 11} 134
385 | 263 280 | as2| o] 1Y ir2
389 | 275 251 | 348| 08| 16 187
40| 443 207 | 267| 72| 144 190
362 | 680 187 | 8| 14| 204
3% | 610 78| 4| 0| 45| 25

300 | 785 165( 300| 104 45
284 | 769 248 | 156 | 466| 18| 64| 263
27| 658 |....... 240 248 142 533 | 94| 72| 284
250 | 582 .l JUTRUOS BT TR FOUORO B B = S

Notz.—No gage-height record Apr. 18-20, 1019; discharge interpolated.
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Combined monthly discharge of Tieton River and canal at headworks of Tieton canal,
near Naches, Wash., for the years ending Sept. 30, 1919 and 1920.

[Drainage area, 240 square miles.]

Discharge in second-feet. Combined run-off,
Combined. Combined.
Month. t
River Canal Depthin
Maxi- | Mini. | (mesn). | (mesn). Per inches, |Acrefeet.
. | Mean. square
mum. mum. hile,
T
1918-19
b o 260 1.08 124 16,000
220 917 1.02 13,100
a340 1.42 1.64 , 900
730 3.04 3.50 44,000
@ 350 1.46 1.52 19,400
a 300 1.25 144 18,400
752 3.13 3.49 44,700
1,100 4.58 5.28 67, 600
984 4.10 4.57 ) 600
669 2.79 3.22 41,100
376 157 1.81 23,100
312 1.30 1.45 18,600
534 2.22 30.18 386, 000
1919-20 .
October.............. 255 142 )75 S (O S, 174 L7255 .84 10,700
409 150 246 3.3 249 -1.04 1.16 14,800
500 145 242 39.7 282 1.18 138 17,300
785 229 354 29.4 383 1.60 1.84 , 600
527 244 329 |....lii... 329 1.37 - 148 18,900
109 228 |......... 223 .929 107 , 700
537 221 216 108 324 1.356 1.5t 19, 300
952 414 323 303 626 2.81 3.01 38, 500
1,030 426 403 303 708 2.84 3.28 42, 000
368 | 221 303 524 218 2.51 82,200
386 320 46.3 308 354 1.48 L 21,800
473 308 105 257 362 L51 1.68 21, 500
1,030 109 240 138 378 1.58 21.45 274,000

o Estimated by comparison with records of flow of Tieton River at Rimrock, Wash.
TIETON CANAL NEAR NACHES, WASH.

Locarron.—In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below canal intake and 16
miles southwest of Naches, Yak:una County.

RECORDS AVAILABLE. -——Imgatwn seasons 1910 to September 30, 1920

Gace.—Float gage installed in a stilling well about 500 feet below canal intake;
read by H. E. Andrus and G. G. Willis.

DiscHARGE MEASUREMENTS.—Made from a gaging bridge 30 feet below gage or by
wading.

CHANNEL AND cONTROL.—Earth section merging into concrete-lined section 1,000
feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 5.08 feét June 13, 1919 (discharge, 319 second feet); no ﬂow durmg .
portion of year.

Maximum stage recorded during year ending September 30, 1920, 5.28 feet
September 8, 9, and 11 (discharge, 312 second-feet); nsflow during portion. of year.

1910-1920: Ma;umum dmcharge on June 13, 1919; canal dry during nonirri-
gating seasons, when water is not being delivered for cistern use. .

Accuracy., -Sta,ge~dmchalge relation shifts slightly at high stages; pracucally pernia-
nent during each irrigating season. Rating curves well defined. Gage read to -
hundredths twice daily. Daily discharge ascertained by applying ‘daily misan
gage height to rating table. Record excellent for irrigating season; fair for
other periods.
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CoorerarroNn.—Complete record furnished by United States Reclamation:Service.

Canal. diverts water from right bank of Tieton River in sec. 30, T. 14 N,, R. 15
E. Wateris used for irrigation.

Discharge measurements of Tieton canal near Naches, Wash , during the years ending
Sept. 30, 1919 and 1920

pue | eeny— R e | e OR D

d July 28 .
Sept. 2 |..... [+ 1 P, 5.17 315 || Aug. 30 | Bail and Tay] .| 522
Sept .23 | Ball and Parker....... 3.34 179

Daily discharge, in second-feet, of Tieton canal near Naches, Wash Jor' the years ending
Sept. 30, 1919 and 1920, :

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
315 316 317
315 316 316
316 | 315 313
316 315 312
315 3156 313
314 315 311
315 315 218
315 315 313
315 315 3
317 315 304
318 316 306
317 315 289
3181 314 282
318 | 315 282
318 314 276
318 315 287
318 315 256
317 315
318! 315 236
317 315 123
316 316 42
317 315
317 &




\ .
998 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A,

Daily d'wcharge in second-feet, of Tieton canal near Nuches, Wash., for the years ending
ept 30, 1919 and 1920—Contmued

Day. Oct. | Nov. Dec.l Jan. | Feb. | Mar. | Apr. | May.' | June. | July. | Aug.”] Sept.
206 | 305 303 306 300
297 303 302 305 309
300 303 303 305 310
301 303 | 302{ 306 311,

303 303 306 3
303 302 302 300
303 305 303 307 309
305 303 303 308 312
305 | 303 303 306 312
307 303 303 307 311
303 303 303 308 312
303 303 303 308 311
303 303 %2 308 311
303 305 303 308 311
304 302 303 308 308
305 302 303 301
305 303 303 307 287
303 303 302 308 272
303 303 303 308 261
305 303 303 308
303 304 303 309 224
303 303 301 309 200
303 302 303 309 179
303 302 {: 303 3104 176
302 303 303 4 - 372
303 | 303| 303| 308 146
303 303 303 310 148
303 303 303 310 148
303 303 303 311 147
303 304 303 309 124
50 303 |....... 305 309 ..., ve

< Nom.#Discharge during nonirrigation seasons; estimated roughly.

Monthly dzscharge of Tieton canal near Naches, Wash., for the years ending Sept. 30, 1919

and 1920.
Discharge in second-feet.
. Run-off in
Month. ] acre-feet.
Maximum, | Minimum. |~ Mean.
0 |~ 54 88.4 1,400
96 96 96.0 571
296 4] 1713 6,160
315 203 | 309 19,000 -
319 292 311 18, 500
318 314 317 19, 500
318 314 | 315 19, 400
317 42 250 14,900
50 1] 3.33 198
90 o| 39.7 2,440
75 0 20.4 1,810
289 0 108 6, 430
307 206 | 303 18, 600
305 302 | 303 18,000
305 301 303 18,600
311 306 | 308 18, 000
312 124 257 15, 300

-
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NORTH FORK OF AHTANUM CREEK NEAR TAMPICO, WASH.

LocarioNn.—In NW. § see. 2, T. 12 N,, R. 15 E., at Prior ranch; 100 feet below Nasty
Creek and 33 miles northwest of Tampico, Yakima County. .

" DRAINAGE AREA.—69 square miles (mesasured on topographic|maps).

RECORDS AVAILABLE.—August 26, 1907, to September 30, 1920.

GAGE —Stevens continuous water-stage recorder on left bank, about 300 feet southeast
of ranch house; installed April 6, 1919. Previous gageq as follows: August 26,
1907, to April 1, 1913, and August 20, 1915, to September |5, 1916, vertical staff at
same site and datum as present gage; April 2, 1913, ¢ August 19, 1915, and
September 6, 1916, to September 30, 1917, Stevens continuous water-stage . re-
corder; and April 14, 1918, to October 10, 1918, Stevens 8-day water-stage recorder
at same site and datum. Recorder inspected by F. B. Hill and F. W. Schott,

DISCHARGE MEASUREMENTS. ——Made from gaging bridge 40 [feet below gage or by
wading. )

CHANNEL AND cONTROL.—Bed composed of gravel and boulders. Banks high; not
subject to overflow. Concrete control installed in November, 1915, 50 feet below
gage. Stage of zero flow at time of construction of contrgl, gage height 1.45 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 3.40 feet at 11 p. m. May 27 [(discharge, 354 second-
feet); minimum stage from recorder, 1.71 feet October 2(discharge, 17.5 second-feet);
lower stage probably occurred in the winter when record was discontinued.

Maximum stage during year ending September 30, 1920, from recorder, 2.92
feet at 10 p. m. May 8§ (discharge, 208 second-feet); minimum stage from recorder,
1.59 feet November 27 (discharge, 12 second-feet); lower stage probably occurred
in the winter while record was discontinued. .

1907-1920: Maximum stage recorded, 4.60 feet at 9 a.| m. June 18, 1916 (dis-
charge, 728 second-feet); minimum stage recorded, 1.60 fe¢t at noon November 12;
1916 (discharge, 7 second-feet). '

Ice.—Stage-discharge relation seriously affected by ice; record discontinued during

' winter. -

Driversions.—Station is above all diversions.

REreuration.—None.

ACCURACY. —Stage-dlscharge relation changed during winter of 1919-20. Rating
curves well defined. Operation of water-stage recorder satisfactory except as’
noted in footnote to table of daily discharge.” Daily discharge ascertained by
applying to rating table the daily mean gage height determined from recorder.

" Records excellent for periods during which recorder was pperating.

Dzscharge measurements of North Fork of Ahtanum Creek near|Tampico, Wash., during
. the years ending Sept. 30, 1919 and 1924.

Date. Made'by— rorss, | ciarge, || Date- Madg by— S | i,
1919. Feet. | Secft. 1920. Feet. [ Secys.
Apr. 6 2,59 126 Mar. 28 John McCombs.........; 1.93 2.4
7 Cas2l 116 29 do. .. Tlon 3

May " 3.02| 236 Apr. 28 39.3
July i 221 67.7| June 23 60.4
19 ,' 2.06 42,4 || Aug. 13 16. 4

, 13 156.8
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Daily dzscharge ‘in-second-feet, of North Fork of Ahtanum: Creck near Tampico, Wash.,.

for the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. R
216 171 94 31 ey
203 178 90 30 -8B
180 186 | 87 30 22
166 193 87 32 283
152 193 87 30 4
145 186 85 30 28
154 179 5 29 24
1686’ 172 70 28 31
171 1 69 28 29
159 157 70 28 25
. 152 150 | 68 28 w
139 143 63 26 26
130 136 58 26 24
130 130 56 26 24
122 52 26 23
130 115 50 24 22
124 115 48 24 22 .
124 122 46 24 2
141 136 4 2 22
166 150 42 23 22
208 150 40 2 22
253 141 39 23 22
U7 132 38 2 21
230 124 37 23 21
250 126 36 23 21
283 128 36 22 20
331 124 23 21
113 34 23 2
103 34 22 22
216 96 33 22 22
186 [ooenen.. 32 b2 S
1919-20.
29 95 69 56 19.5 7.1
29 75 51 18.9 15.9
27 70 87 48 18.9 15.9
29 103 46 18.9 15.8.
37 84 107 42 18.9 14.7.
33 102 98 40 18.9 14.7
a3 124 102 37 18.3 4.7
4 159 98 36 17.7 14.1
32 173 94 35 17.7 4.1
a3 154 90 B 17.1 14.7
36 89 32 16.5 14.7
44 100 33 15. 15.3
50 111 35 18.9 18.9
45 150 122 36 15.3 29
43 107 | 30 153 | 2%
39 96 29 15.9 18.9
39 150 96 29 15.9 17.7
40 139 96 26 17.1 17.1
49 126 91 25 17.1 16.5
47 122 86 25 15.9 “17.1
44 107 82 25 15.3 18.3
40 96 77 25 15.3 19.5
39 90 72 24 14.7 1
84 68 2 14.7 20
8 58t 22 15.3 19.5
70 75 54 23 | 15.9| 188
75 54 2t + 16.5 18.0
75 60 20 17.7 17.2
7 60 19.5 o 16.5
72 57 20 22 15.9
..... ees 68 [-eeenn..] 20 7.7 leevneane
NoTE.~—Recorder not opera during following periods: Oct. 9, 1918 J nne 6-12, 1919, May 30, June 12,
13, 10-22, and Sept. 24-28, 1920 (discharge interpolated); Nov. 28-30 24—3&0 sndll—m,
1930 (djscharge estimated by comparison with records of near-by s1:mm:ns§,r Braced ﬁgures show mean

discharge for periods included.

'
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Monihly discharge of North Fork of Ahtanum Creek near Tampico, Wash., for the years
ending Sept. 30, 1919 and 1920,

[Drainage area, 60 square miles.]

Discharge in second-feet. Run-off.

Month. ) Per
Maximum. | Minimum. | Mean. sqqi;re Inches. | Acre-feet.
mile
1918-19.

17.5 19.6 0.284 0.11 339
85 132 191 1,78 6, 550
124 189 2.74 3.18 11,600
96 144 2,09 2.33 8,570
32 55.9 .810 .93 3,440
22 25.7 .372 .43 1,580
20 23.3 .338 .38 1,390
18.5 22.0 .319 .37 1,350
14,5 25.1 .364 4 1,490
27 45,4 .658 .73 2,700
68 111 1.61 1.88 6,820
54 85.3 1,24 1.38 5,080
19.5 3L1 . 451 52 1,910
14.7 17.3 . 251 1,080
14.1 17.4 .252 1,040

S0UTH FORK OF AHTANUM CREEK AT CONRAD RANCH, NEAR TAMPICO, WASH.

Location.—In W. } sec. 23, T. 12 N., R. 15 E,, at Conrad ranch, 2} miles above
junction with North Fork and 2} miles southwest of Tampico, Yakima County.

DRAINAGE AREA.—26 square miles (measured on topographic maps, and Plate I,
Water-Supply Paper 369).

REcorps AvamasLeE.—March 15, 1915, to September 30, 1920,

Gage.—Vertical staff on left bank about 75 feet from ranch house; read by Mrs. W. B.

¢« Conrad. Gage datum raised 1.00 foot on Aungust 9, 1918,

DIsCHARGE MEASUREMENT.—Made by wading. C L

CEANNEL AND cONTROL.—Bed composed of gravel and gand. Banks high and

, wooded. Concrete control 7 feet downstream from gage. Stage. of zero ﬂow,.
according to levels of July 20, 1919, gage height 1-0.05 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year endmg September
30, 1919, 1.24 feet at 7.30 p. m. May 27 (discharge, 85 second-feet); minimum stage:
probably occurred during the winter when record was discontinued.

Maximum stage récorded during year ending September 30, 1920, 0.85 foot at
- 7 a. m. May 9 (discharge, 34 second-feet); stage probably higher than recorded, in
March, while records were not being kept; minimum stage recorded, 0.40 foot
August 22 and 23 (discharge, 4.3 second-feet).
1915-1920: Maximum stage recorded, 3.1 feet June 19, 1916 (discharge, 216
. second-feet); minimum stage recorded 0.60 foot September 25-26, 1915, and 0.40 .
foot August 22 and 23, 1920 (discharge, 4.3 second-feet).

Ioe.—Stage-discharge relation seriously affected by ice; record discontinued during
the winter.

Drversions.—Small ditch diverting above gage supplies water to Conrad’s hop fields.

Recuration.—None,

. Accuracy,—Stage-discharge relation changed slightly during winters. Rating curve
used for October, 1918, and March to September, 1920, fairly well defined; curve
usad April 1 to November 1, 1919, well defined. Gage read to hundredths twice
daily. Daily discharge ascertained by applying daily mean gage height to rating
table. Records good.
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Discharge nwasuremnts Jf South Fork of Ahtanum Creek at Conrad ranch near Tmpzeo,_
uring the years ending Sept. 30, 1919 and 1920,
Date. Made by— i ch];irZe. Made by—
1919. Sec.-1t
LA‘pr. 7| R.B. Kilgore.......... 38.2
ay 23 | John McCombs. . 66
July 11 { Raleigh. S&ﬂun 12.6
20 | G. L. Parker. . 11.4
20 doo ..., 1.3

Danly discharge, tn second-feet, of South Fork of Ahtanum Creek at Conrad ranch, near
Tampico, Wash., for the years ending Sept. 30, 1919 and 1920.
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Daily discharge, in “seeond-feet, of South Fork of Ahtanum Creek at Conrad ranch, near
. Tampico, Wash., for the years endiny Sept. 30, 1919 and 1920 —Continued.

Day. Oct. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1919-20. . '

6.2 |. . 9.7 25 16.7 10.7 5.4 1 5.1

8.5 1. 9.7 17.4 9.7 5.4 5.1

6.2 |. 7.8 17.4 9.7 5.4 5.4

6.2 |. 8.7 19.8 18.2 9.7 5.4 48

6.2 | 9.2 19. 19,8 9.2 5.4 4.8

6.2 9.7 22 19.8 8.7 5.4 4.8

5.9 9.7 25 19.8 87 5.4 4.8

6.2 9.2 31 19.8 8.7 5.4 4.8

6.2 9.7 33 21 8.7 5.1 51

6.2 9.7 33 19.8 87 4.8 4.8

6.2 |........ 9.7 29 19.0 87 4.8 4.8

8.2 |........ 10.7 29 i8.2 8.7 8.4 4.8

6.21........ 1.7 29 18.2 82 5.4 87

6.2 ........ 12.8 29 19.0 9.7 4.8 87

6.2 |........ 12.8 32 18.2 8.2 4.8 5.4

6.2 12.8 31 18.2 82 4.8 5.1

5.9 12.8 32 17. 4 7.8 4.8 4.8

5.9 | 12.8 31 16.7 7.4 5.4 4.8

5.9 12.8 31 16.7 7.0 51 4.8

6.2 13.4 30 16.7 7.0 4.8 4.8

8.2 29 15.3 7.0 4.8 4.8

22 8.2 |. 27 15.3 6.6 4.8 5.1
28 6.8 |. 25 14.6 6.2 4.5 5.4
2 6.2 1. 22 14.0 5.8 4.8 5.4
.25 6.2 (. 21 14.0 5.4 4.8 4.8
b SR 6.5 |. 19.8 12.8 6.2 4.8 4.8
-1 (R 6.2 |. 19.8 12.2 6.2 4,8 4.8
- S 6.2 19.0 12.8 6.2 5.1 4.8
b R, 6.2 18.2 12,2 5.4 7.0 4.8
. | Y 6.2 18.2 1.2 6.2 5.4 4.8
.3 PR 6.2 16.7 {.eeennns 5.4 5.4 |eennnnen

Monthly discharge of South Fork of Ahtanum Creek at Conrad ranch, near Tampico,
Wash., for the years ending Sept. 20, 1919 and 1920.

Discharge in second-feet.
Runsoff in
Month, acre-feet.
Maximum: | Minimum. [ Mean.
7.5 5.6 6.45 307
59 23.4 37.5 2,230
84 33 48.4 2,980
46 18.3 30.3 1, 800
~ 183 8.8 2.1 T4
8.8 8.5 7.54 464
80 5.6 6.64 3956
6.8 5.9 6,20 381
26 7.8 13.0 774
33 16.7 25.5 1,570
21 L2 16.7 994
10.7 5.4 7.74 476 °
7.0 4.5 5.14 318
8.7 4.8 5.19 309




234 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII—A.

NEW RESERVATION CANAL AT PARKER, WASH.

Locarion.—In sec. 20, T. 12 N., R. 19 E., 1 mile below intake of canal, half a mile

northwest of Parker, and 5} miles northwest of Wapato, in Yakima County.

REecorps AvALABLE.—Irrigation seasons 1904 to September 30, 1920.
Gace.—Vertical staff at highway bridge a quarter of a mile below intake; installed

\

before opening of drrigation season in 1917; read by G. M. Baugher. Gages
previously used as follows: Prior to April 1, 1911, gage about a mile below intake;
April 1, 1911, to Aj)nl 26, 1916, about three-fourths mile below intake; April 26
to October 14, 1916, at l:ughway bridge about a mile below intake.

DiscHARGE MEASUREMENTS.—Made from highway bridge.
CHANNEL AND CONTROL.—Bed composed of gravel and small stones. Channel at

times obstructed by growth of aquatic plants.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September

30, 1919, 7.1 feet May 29 (discharge, 1,270 second-feet); no flow reported during

nonirrigating season.

Maximum stage recorded during year ending September 30, 1920, 7.05 fest;
May 26.-28. (discharge, 1,300 second-feet); no flow reported during nonirrigating
Season.

1904-1920: Maximum stage recorded May 26-28, 1920; no flow reported dunng

nonirrigating seasons.

Accuracy.—Stage-discharge relation affected by manipulating gates to lateral “A”

October 1-16, 1918; permanent during 1919 season; changed continuously during
1920. Rating curve for 1919 well defined; standard curve for 1920 season well
defined. Gage read to hundredths twice daily. Daily discharge for 1919 season

 ascertained by applying mean daily gage-height to rating table; shifting-control

method used for: 1920 season. Records poor for October, 1918; excellent for
remainder of period.

Coorrration.—Complete data furnished by United States Reclamation Sefv:ce

and United States Office of Indian Affairs.

Canal diverts water fron\ri right bank of Yakima River in sec. 20, T. 12 N., R. 19 E,
about 2 miles above intake of Old Reservation canal. Water is used for irrigation.

Discharge measurements of New Reservation canal at Parker, Wash., during the years ending

Sept. 30, 1919 and 1920.

Ga Dis-~ - A= g
Date. Made by— height. | charge. || Date- Made by— height | charge.
1918. Feet. | Secft. 1920. Feei. | Secaft,
Oct, 11 | R.Skillin......c...... 2.48 | 188 Apr. 10 2.12
© 26 Heumnger and Skillin.| 3.51 295 1.%
5.37
5.35 775 "5.34
6.24 | 1,070 May 6.72 1,
6.37 | 1,090 12| BB 6.67 | 1,
6.44 [ 1,110 | June 1 | R. Sk 8.14| 1,
2.45 | 260 CE. 6.22 | 1,000
6.23 | 1,070 4 | R, 8kj 6.25 1,
6.48 | 1,180 18 6.30 |
5.53 919 18 d 6.307) " .
6.13 | 1,040 July 1| R. 6.8 1,
5.50 | 885 ° 1| F. E. 8.771 1,
4.00 569 15+ Skilin and Pauguette..- 6.79 -1y
3.72 496 23 . E. 6.30
3.38 416 23 | R. 5.59
Aug. 13 d 6.33| 1,
. Sept. 8 do 5,88
Mar. 9 | Bradyand Skl!lin ...... .45 5.5 4.69
Apr. 2| F. E. Moxley.. . .82 30.2 R. 8] 4.32
6| R.Skillin.............. 1.02 61.2 4.37
10 | F. E. Moxley 2.12 192
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Daily di'.sdmrg‘e, in second-feet, of New Reservation canal at Parker, Wash:, for thé yeits
ending Sept. 80, 1919 and 1920.

Day. - Oct. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19, -
1,180 890 972
1,140 909 057
1,130 914 950
1,140 914 . 919
1,140 874 890
1, 140 924 879
580 787
486 962 734
984 974 695
1,110 974 656
1,100 950t . 625
1,090 - 609
1,070 8 554
1,090 | 1,010 584
1,090 | 1, 554
1,080 | 1,050 530
1,080 | 1,020 502
1,060 | 1,030 490
1,050 | 1,030 484
1,050 | 1,040 458
996 | 1,040 440
950" | 1,040 440
928 | 1,040 440
812 | . 1,040 397
747 | 1,040 363
520 1,040 427
4821 1,020 | 441
660 998 480
© 634 998 460
669 996 441
798 996 [........
40 | 1,150 835 933
000 | 1,150 835
000 1,150 | 835 914
000 | 1,150 836 914
994 | 1,160 835 911
088! 1,150| T8 868
988 [ 1,160 789 822
984 | 1,180 789
943 | 1,170 780, 815
971 1,170 895 815
985 | 1,180 938 815
985 ,180 | 1,020 . 815
985 1,180 | 1,040 | * 820 .
985 1,190 | 1,080 725

1, 966 | 1,100 1,050 627
L2o| o41| 1,200/ 1,050 506
1,230 1,200 | 1050 565
1240 938| 1,080] 1,050 572
1,240 | 638 | 1,060 1,050 577
1,250 | 941 1,040 1,050 558
1,280 996 | 1,030 340
1,280} 33| 97| 1,050| . 524
1,280 999, 988| 1,050 426
1,290 | 1,040 906 1,050 | . 405
1,300| 1,080 916 1,060 305
1,300 85 1,080 370
1,300 | 1,110 | 835 1,050 331
1,280 | 1,150 85| 1,020 309
Lago| 1,150 | 835 1,020 309
1,280 |... ... 835| 1,000 |........

104341—-—23—-—st1’ 512——16
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Monthly discharge of New Reservation canal at Parker, Wash., for the years ending Sept.
0, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month : acre-fect,
- Maximum. | Minimum.| Mean.
250 63 210 6,660
844 89 568 23, 700
1,270 678 1,090 67,300
1,210 596 996 59,200
1,180 482 934 57, 400
1,050 874 987 60,700
972 393 605 36,000
474 382 425 13,500
835 58 317 15,700
1,300 167 1,120 69,200
1,150 922 1,000 59,600
1,200 835 1,070 65,900
1,050 781 968 59, 500
933 309 658 - 39,100

OLD RESERVATION CANAL AT PARKER, WASH.

Locarion.—In sec. 28, T. 12 N, R. 19 E., 300 feet below intake and 500 feet above
controlling- waste of first lateral, 1 mile east of Parker, Yakima County, and
3% miles northwest of Wapato.

Recorps AvamasrE.—Irrigation seasons 1904 to September 30, 1920.

Gaae.—Ventical staff on left side about 10 feet upstream from private farm bridge;
read by H. B. Ealy. Prior to June 23, 1908, vertical staff on downstream end
of right retaining wall of Northern Pacific Railway bridge, about half a mile
below present site of gage and at different datum.

DiscEARGE MEASUREMENTS.—Made from gaging bridge at gage.

CHANNEL AND coNTROL.—Bed of old slough. Velocities high. No obstruction
from growth of aquatic plants. Fairly permanent for each irrigating season.

EXTREMES OF DISCHARGE.—Maximum stage recorded. during year ending September
30, 1919, 6.05 feet May 21 (discharge, 386 second-feet); no flow reported during
nonirrigating season.

Maximum stage recorded during year ending September 30, 1920, 5.18 feet May
10 (discharge, 350 second-feet); no flow reported during nonirrigation season. .
1904-1920: Maximum stage recorded May 21, 1919; no flow reported during .
nonirrigating seasons.

Accuracy.—Stage-discharge relation permanent during 1919 season, changed con- ’
tinuously during 1920. Rating curve for 1919, well defined; standard curve for
1920 well defined. Gage read to hundredths daily. Daily discharge ascertained
by applying mean daily gage height to rating table; shifting-control method
used for 1920 season. Records good. S

CooreramioN.—Complete record furnished by United States Reclamation Service
and United States Office of Indian Affairs, -

Canal diverts water from right bank of Yakima Rjver in sec. 28, T.12N., R.18E,,
about half a mile above intake of Sunnyside canal. Water is used for irrigatior.



Discharge meammnmt: q,( 0ld_Reservation. cqml

*

ending Sept. 0, 1919 and 1920.

ot Parker, Wash:, during t?u; years

. tode by G Dis- Gay Dis-
Date. Made by— height. | charge. || Date- Made by— . mﬁfn charge.
1919. Feet. | Sect. || - 1930 Feet. | Secft.

Apr. 24 | Skillin and Clemens....| 4.94| 275 Apr. 6 2.50 9.1
F.E, Moxley...........| 5.17 | 294 8 .do. 2.79 | 116
May 14 02| 277 10 | Skillin and Moxley.... 2.90 | 120
208 10 | F. E, Moxley.......... 2,90 ;12)
347 15 | R. 8killin...... . 3.86 2
287 23 | F. E. Moxley.. 3.59 | 175
247 30 | R. 8killin. 4.28 | 247
180 May 10 |.....do..... 5.19 | 351
176 12 | F. E. Moxl 5.06 | 324
87.3 18 | Skillin and Hi 3.72| 18
171 June 3 | F. E. Moxley. 3.67 | 178
56. 18 | Skillin and Mo: 4.23 | 241
176 18 |.....do...... 4,23 | 241
76.9 | July 1| R. Skillin.. 4,08 | 224
43.5 7 | ¥. E, Moxley.. 3.45 | 147
20 | R. 8killin... 3.57 | 167
23 | ¥. E. Moxley 3.70 | 169
. 9 . 6.08 || Aug. 11 R.snum... 3.28 | 132
2 . 40.0 | Sept. 8|.....do.......... .ol 816 133 -
Apr. 2 F E Moxley veveaeeess 2,02 58.9 17 Balland Taylor........ 2.31 .17
3{ R.SKillin.............. 2.02 61.4 22 | Parker and Taylor.....| 2.47| 85.8
Dazly ducharge, in second-feet, of Old Reservation canal at Parker, Wash:, for the years
ending Sept. 30, 1919 and 1920.
Day. Oct. |"Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
78 328 318 274 160 187
90 |. 339 307 257 176 187
96 1. 339 305 246 192 187
90 |. 307 302 250 | 216 176
96 286 305 257 216 162
90 276 305 260 211 173
84 276 307 320 204 166
102 .. 276 295 305 187 145
96 |.. 286 286 302 176 129
84 307 278 255 171 108
307 268 244 178 118
318 260 234 173 13
299 250 223 197 4
219 239 213 192 82
276 239 204 187 99
323 241 205 183 103
346 247 213 187 99
347 247 225 187 99
368 211 208 169 80
3656 202 192 163 74
386 305 173 176 63
381 307 166 178 47
381 307 173 183 47
381 297 4] 181 40
379 286 97 179 38
372 281 94 192 - 51
349 320 94 192 52
344 323 94 192 45
339 299 85 194 40
330 276 190 194 39
320 f....... 183 190 |........
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Daily distharge, in sec'ond-feet, of Old Reservation canal at Parker, Wash., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Apr. | May. | June. | July.| Aug. | Sept.
1919-20.
230 167 219 133 152
218 174 200 133 152
237 179 184 138 153
233 196 163 134 153
219 211 133 139 154
208 207 136 134 154
212 147 134 122
301 221 174 134 132
336 176 134 131
350 226 175 134 140
349 214 176 136 150
327 215 | 176 134 2
3 202 177 140 127
306 2268 177 144 120
291 248 178 145 78
286 249 179 145
252 180 148 73
310 241 167 146 8
300 238 167 147 76
280 246 171 147 76
274 246 179 148 75
264 247 175 148 86
234 252 170 149 61
198 239 172 149 56
175 232 173 149 52
175 227 142 149 52
183 182 133 149 39
185 181 133 150 39
174 206 133 150 36
177 218 138 151
173 [o....... 133 B T;3 I

Monthly discharge of Old Reservation canal at Parker, Wash., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet.
& Run-oft
Month. in
Maximum, | Minimum.| Mean, | 8cre-feet.
1918-19.
102 78 90.8 2,700
328 82 8, 800
386 276 329 20, 200
239 286 17,000
320 0 201 12,400
218 160 186 11, 500
187 38 101 5,600
L076170) 4 o 45 32 37.0 1,010
April.........oo... 244 39 154 9,180
350 173 252 15, 500
252 167 219 13,000
219 133 166 10, 200
151 133 143 8,780
154 36 99.6 5,080
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SUNNYSIDE CANAL NEAR PARKER, WASK.‘

" Locarron.—Insec. 28, T. 12 N., R. 19 E., 800 feet below intake, 1} miles east of Parker
and 3} miles northwest of Wapato, Yakima County. ,

RECORDS AVAILABLE.—Irrigation seasons 1904 to September 30, 1920.

Gaag.—Lietz water-stage recorder on right side; installed April 20, 1909, and referred
to vertical staff insialled April 8, 1908, at same site. For description of gages
- used previous to April 6, 1908, see Water-Supply Paper 482.

Ducrmmm MEASUREMENTS. -—Made from gaging bridge 30 feet below gage.

‘CHANNEL AND CONTROL.—Bottom of canal gravel; fairly, permanent. Operation of
flashboard st drop No. 1 makes control changeable.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge dunng years ending
September 30, 1919 and 1920, 1,260 second-feet, July 4, 5, and August 22, 1919,
and August 24, 1920; no flow reported during nonirrigating seasons.

1904-1920: Maximum mean daily discharge, 1,270 second-feet, July 21,1917;
" no flow reported during nonirrigating seasons.

Accuracy.—Stage-discharge relation not permanent; affected by operation of flash-
boards at drop No. 1. Current-meter messurementsare made frequently and daily
discharge ascertained by shifting-control method. Records excellent.

CooreraTioN.—Complete record furnished by United States Reclamation Service.

Canal diverts water from left bank of Yakima River in sec. 28, T.12, N, R. 19 E.,
* about half a mile below intake of Old Reservation canal. Wateris used ior 1mgatxon.

Discharge measurements of Sunnyside canal near Parker, Wash., during the years ending
Sept. 80, 1919 and 1920.

Date. Made by— 1ok | oo, || Date. Made by— 1| s,
Fut Secft. 1018, Feet. | Secft.
3.97 876 3.8 380
3.87 819 ]
.82 2.7 362
2.41 4.30 827
2,84 4.88| 1,010
419 528 | 1,180
5.16 5.52| 1,220
5.48 536 | 1,180
5.87 5.37| 1,160
5.39 5.10| 1,080
5.29 28 5.14| 1,100
5.33 1,1 July 19| B, G, James 5.687 1,210
547! 71, 2 5681 1,240
55| L2w| . 28 5.73 | 1,200
532 1150 Adg 9 5.73 | 1,280
55| 1,210 17 |- 5.76 | 1,240
558 L200 - 28| 5.69. 1,240
5.60 | 1,230 || Sept. 71 4.94 984
5.43| 1,160 15 4.9 087
4.78 940 418 107
4.32 788
3.8 (. 841 A
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Dmly dzscharge n second feet, of Sunnyside canal near Parker, Wask Jor the years
ending Sept. 30, 1919 and 1920. e

Day. Qct.. | Nov. | Mar. | Apr. | May. | June, | July. | Aug. | Sept,
191819, ol . .
3581 1,130 | 1,111 -1,2404 1,15 | 1,160
384 | 1,180 1,130 |,.1,240." 1,299 |, 1,180
a7 | 1160 | 1,160 L0 | 1200|110,
1] p170 | 1, 1,20 | L] vosel
461 | 1,200 | 1,100 1,260 | 1,200 "927
525 (. 1,200 | 1,110} 1,250 | 1,200 - 944
606 | 1,210 1,120 1,240 1,220 927,
8421 1,210 | 1,120} 1,280 | 1,210 a1
645 | 1190 1,130 | 1,240 1,230 881
842 | 1,180 | 1,130 | 1,250 | 1220 031
679 1,180 | 1,140 | 1,240 | 1,230 m
700 1170 L0 | 1,280 1L,W | 85
703 | L17o| Lo | n240 | 1,210] 865
1,190 | 1,180 | 1,250 | 1,220 816
3| 1, 1,150 (1,240 | 1,240 813.
787 | 1,190 | 1,180 | 1,230 | 1,220 813
810| L170] 1,180} 1,230 | 1,240 800
855 L170| L1s0} 1,210 | 1,250 797
85| Liwm| 1, LB LEW|: T8
9211 1,180 | L,200] 1,230 | 1,220 203
o44| 1,170 | 1,200] 1,201 1,250 747
080 | L170| 1,200 | 1,240 | 1,260 50
1,020 | 1,170 | 1,210| 1,240 | 1,240 -
1,040 | 1,160 | 1,210 1,230 | 1,210 744
1,0 | 1,180 | 1,220 1,230 1,220 738
Lo70| 1,160 | L,220| 1,230 1,220 " 633
1,080 | 1,150 1,220) 1,240 | 1,210 588
1,100 | 1,150 | 1,220 1,220 | 1,210 613
1,120 | 1,130 | 1,210 1,210 1,210 g
L0 | LI | 1,230 | L210| L210]
................ 1,210 | 1,160 |........
1,200 { 3,240 | °1,10,
1,220 1, ,1;%10'
1240 1, 1,000
1,210 | 1, 1,080
1,140 | 1,240 3670
o84 | 1,240 | 1,08
1,040 | 1,240 | -/ *w
1,20 | 1,240 944
1,20 | 1,240 | - 054
1,250 | 1,240 | ..1,600
1,250 | 1,250 | 1,010
1,250 | 1,250 [
22| 1,250 957
525 | 1,240 937
688 | 1,240 837
862! 1,20 :
Lol D3| W
1,200 | 1,240 gé
L210| 1,20 |, 886
1,210 | 1,240 | . 858"
1,20 | 1,240 843
1,240 | L240 | - -833
1,240 | 1,250 810
1,250 | 1,200 701
1,250 | 1,250 768
1,250 | 1,240 766
1,250 | 1,220 744
1,250 | 1,210 75
1,240 | 1,180 713
1,190 1,240 [ 1,40 682
Ceeveees| 1,200 oove.-.| 5,240 | 15120 ........
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Monthly discharge of Sunnyside canal near Parker, Wash., for the years ending Sept. 30,
1919 and 1920

Discharge in second-feet.
Run-off in
, Month. ' acre-feet.
: Maximum. | Minimum.{ Mean.
2 481 619 30,700
34 123 197 7,030
1,120 358 784 46,700
1,210 1,130 | ‘1,170 71,900
1,230 1,100 | 1,160 69, 000
1,260 1,210 | 1,240 76, 200
1,260 1,150 | 1,220 75, 000
1,160 49,900
700 315 543 33,400
126 37 50 1,790
270 73 161 2,240
L 110 331 787 46, 800
1,220 1,100 | 1,180 ) 7;,000
1,200 1,070 | 1,140 67,800
1,250 422 | 1,140 70,100
1,280 1,120 | 1,230 75,600
1,110 682 900 54,100

.

TOPPENISH CREEK NEAR FORT SIMCOE, WASH.

Yocation.—In sec. 26, T. 10 N., R. 16 E., at Olney ranch, 1} miles bel¢w highway
bridge, 3% miles southeast of Fort Simcoe, and 5 miles southwest of White Swany’
Yakima County.

DRAINAGE AREA.—124 square miles (mneasured on Pl. I, Water-Supply Paper 369

Recorps AvAiLABLE.—February 27, 1909, to September 30, 1920. :

3AGE.—Stevens continuous water-stage recorder on left bank half a mile east of ranch ‘
house; installed August 19, 1915; inspected by Ivan Hartzell, Howard Radford,

" and J. P. McCafferty. Previous gages as'follows: February 27, 1909, to July 22,
1913, chain gage on left bank & quarter of a mile above site of present gage; -
July 23, 1913, to August 18, 1915, verticalstaff attached to cottonwood tree on ¥ight
bank 150 feet above site of present gage:

DiscHARGE MEASUREMENTS.—Made from cable or by :wading,

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders. Concrete
control constructed in September, 1916, was washed by high water January 23,
1919. Banks covered with brush; subject to overflow at extremely hig'h'wataer;

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 6.2 feet at 1 p. m. January 23 (discharge, 1,630 second-
feet); minmum stage from recorder, 1.39 feet August 19 (discharge, 11 9 second~
feet).

Maximum stage during year ending September 30, 1920, from recorder, 3.32
feet at 2 a. m. March 14 (discharge, 396 second-: feet), minimum stage, from re-
corder, 1.14 feet Auguat 15 and September 18 (discharge, 3.0 second-feet).

1909~1920 Maximum discharge recorded, 1,650 second-feet at noon May 4y
1916; minimum stage recorded, August 15 and September 18, 1920. :

I(m —Stage-discharge relation aﬁected by ice; flow estimated from gage-height rec-

_ ord, discharge measurements, observer’s notes, and weather records.

Drversions.—Nicol and Abe Lincoln ditches dlverted from 3 to 6 second-feet above
the station during the year ending September 30, 1919. During the yéar ending.
September 30, 1920, the diversion through Abe Lincoln ditch was determined
from two' dxscharge measurements and & fragmentary gage-height record. . ‘This:
diversion was added te the discharge at the gage on Toppemsh Creek in order o
deterinine natural monthly flow. Diversion of spring run-off into reservoir on
Simcoe Creek for use in irrigating Indian lands is proposed.

1
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RecuLaTion.—~None.

Accuracy.—Stage-discharge relation changed slightly October 1 to November 10,
1918, radically on January 23 and December 27, 1919, and gradually after August
16, 1920. Rating curves well defined. Operation of water-stage recorder ex-
cellent until November 26, 1919, after which it was faulty for periods noted in
footnote to table of daily discharge. Daily discharge ascertained by-applying to
rating table the daily mean gage height determined from recorder graph by
inspection; or for a few days when range in stage was considerable, by averaging
results obtained by applying mean gage lieights for shorter intervals; shifting-
"control method used October 28 to November 10, 1918, and August 16 to Septem-
“ber 30, 1920. Records excellent until November 26, 1919, after which they are.
good except over periods represented by flat estimates of discharge.

chharge measurements of Toppenish Creek near Fort Simcoe, Wash!, during the years
} o : ending Sept. 30, 1919 and 1920

i e . \Dis- : Gage | Dis- .

Me by hm. charge. | Date | Made ?ly— height. | charge.

e, | Peet, | Secoft. || 1920, , , Feet. | Sec.ft.

Nov. 13 2.43 20.8 || Feb. 6 | McCombs and Radford 2.17 55,0

7| MoCombs and Adams..| 2.16 | 8.0

R el s ¥ 2.47| 052

) o8 8

r 3 i Tl
), 1 .

mu‘% ; 0| w2 A i BB ®kiigore i 8%

% 1| 3| AU | Tl | e

Daily dzscharge in second-feet, of g penish C‘reek near Fort Smwoe, Wash., for the
years mdz’ng ept. 30, 1919 and 1920.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
125§ 17.81 19.2 19.2 100 46 814 3281 80 1781 13.6 | . 13.2
1251 17.8 | 19.2| 185 81 87| 328! 30871 48 17,8 {.13.8] 1s.2
13.61 17.8 | 21 18.5 70 87 348 218 40 17.11 13.8 12.9
13.5  18.41 24 17.8 59 78 466 | 30| 38 16.0{ 14.3 18.2
18.4{ 186 2 17.8 56 67 441 29| 36 16.4 | 14.4 4.0
16.41 17.8( 28 17.8 48 571 876 2127 33 16.9{ 14.0 16,1
15.7 | 17.8 | 2¢ 17.8 43 50 328 23| 8 171 18.4 4.9
15.0 | 17.8| 22 . 17.8 40 46 286 1951 81 16.6 | 12.9 15.3
16,01 17.8 | 22 2 17.8 62 39| 260 871 28 16.0| 12.7 16.2
145 21 21 17.1 90 38 260 175 81 16.0 | 12.8 13.3
40 27 2 17.8 84 37 260 1871 20 16.2| 12.5 15,1
4.0 23 21 17.1 76 38 242 159 28 15.71 12.5 16.8

L 21 21 17.1 87 37 229 1481 26 16.5 | 12.5 14,9
21 27 17.8 &9 36.| 218 137 28 4.6 12.7 14.6
28 34 17.1 55 34 203 133 28 1421 12.7 14.2
30 30 17.8 52 33 195 130 | 25 13.8] 12.5 14.0
28 28 41 73 37 237 123 % 24 13.6 12.5 13.8
» 8 183 67 76 323 11 B 13.8 1 12.1 13.6
22 7 426 59 93| 351 U 21 4.4 121 13
21 b24 130 : B2 100 356 100} 21 4.6} 121 13.4
21 26 50 46 103 328 931 20 | 14.2(12.1] 14.4°
21 23 310 L48 110 314 87 120 4.0 121 13.4
21 21 1,310 40 119 314 81} 19.¢| 13.8( 121 13.4
19.9] 22 976 38 1 323 10.6 1 +18.6 | 121 184
19.9] 3 678 @ 126 | 328 % 7184 121 13.2 .
19.91 21 429 43 126 | 300 731 182] 13.8{ 121 13.2
19.2 21 206 40 - 1331 300 | 591 18.2( 1.8/ 12.3 18.4
18.5( 22 220 39 159 332 571 18.0| 18.6| 12.5 14.8
185 | 22 179 208 | 397 571 180 13.61 13.5{ 14.6
1.3 148 246 | 828 57 1. 18.0 3.4 -12.8 14.6
reeson 19.2 1 123 3ld..iiees 55 |:...... 4] 128 ...,
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Daily discharge, in. second-feet, of Toppenish Creek near Fort Stmcoe, Wash., for the
years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. i June. | July. | Aug. | Sept.
1919-20.
1 16 18 54 82 40 69 115 | 30 7.4 8.3 8.3
18 18 53 73 46 68 109, 29 6.4 6.8 8.0
15 19 52 66 46 . 64 104 | 28 6.1 5.9 7.1
15 20 20 50 82 48 63 99| 27 5.7 6.1 6.6
15 22 49 58 50 70 104 26 5.4 59 6.3
14 19 48 56 |- 52 74 111 ] 24 5.5 6.4 6.3
14 19 21 47 54 52 74 108 23 . 5.41.. 6.6 6.3
14 18 48 52 55 78 104 | 22 5.5 6.3 6.3
15 18 43 50 69 76 101 20 5.2 6.8 6.8
15 18 42 46 68 76 97 | 19. 4.7 4.4 7.4
15 18 37 46 63 82 941 18 .47 3.7|. 7.7
15 18 37 44 63 90 90 ] 17 5.4 3.4 80
15 18 20 39 44 167 104 86 | 17 7.7 3.2, 8.5
15 18 41 43 302 102 81 .16 13 . 3.2(. 17
15 | 18 43 40| 18| 99| 77| 16 [ 20 3.2{ 13-
15 18 45 39 138 95 731 15 17 3.5 11
15 19 47 38 117 88 69 14 | 16 . 4.4 8.8
15 19 46 39 102 87 65| 14 12 5.5 4.4
15 19 45 39 92 95 611 13 9.87T 617 86
15 19 23 44 38 88 -99 56 |- 18 9.5 &5 4.9
15 18 26 44 38 97 92 52 12 9.2 5.0 5.0
16 18 30 42 33 109 g7 48] 11 9.5 5.0 5.8
16 18 33 41 33 106 82 4] 11 2.5 46
16 18 38 30 . 34 100 82 4. 9.8 8.9 4.4
16 18 43 60 37 o 96 421 10 .8.8 &5
17 18 48 38 90 104 40 9.8 8.9 6.8 10
17 53 108 38 84 126 g‘? -9.2 83 6.8 .
17 20 58 85 38 78 141 9.2 7.7 8.3
17 57 00 37 73 141 35 9.5 6.81 10
18 56 87 feevennn 73 129 3 86|71} 11
17 fevenens 56 87 feeeen.. T04..anee « 33|.......] 8.0 .514...c.e
NORE~Wai recorder not opent Nov, 27, 1919, to Jan, 2, Jan. 5—7, u—m, May 7 to June 33, and
Sept. 23-30, mmuggec % 20, 3, 2%, 1olo, 9, May 11, 22 3, June 11 and 21 determined rom stal
gnge : Nov. 27 to awta(n ; weatherroeaﬂsmd
mrmnfmu on; Dec. 21, 22, 24—27, 29—81 1919 an 1, 2, 57 13-10, May 7-10, 13-21, 23-29, 31 to Jupe m,
12-20, 22, and 23, 1920, by interpolation; Sept 19%0, b by comparison with reoords for near-by
Braced ﬂgures show mean fncluded

Hom?&ly discharge of Toppenish Creek mear-Fort Simcoe, Wash., for the year ending
Sept. 30, 1919. :

Discharge in second-feet.
Run-off in
Month. acro-feet.
Maximum. | Minimum. | Mean.
29 2.5 16.4 1,010
30 17.8 20.8 1,240
34 19.2 23.5 1,440
1,310 17.1 18¢ 11,300
100 .« 38 57.9 - 8,220
314 33 92.9 5,710
465 195 307 18, 300
3% 55 143 8,700
50 18.0 26.7 1,500
17.8 © 134 15.0 022
14.4 12.1 12.7 781
16.2 12.9 14,0 838
1,840 121 769" 55,100
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Monthly dwcharge of Toppenish Creek and Abe Lincoln ditch near Fort Szmcoe, Wash.,
for the year ending Sept. 30, 1920.

Discharge in second-feet.
Combined
Month. Creek. run-off in
Ditch | Combined | acre-eet.
(mean). (mean). .
Minimum.| Mean.

14 15.5 0 15.§ 953
............ 18.7 0 18.7 1,110
............ 29.1 0 29.1 1,790

37 57.8 0 57.8 3,550

33 46.0 0 46.0 2,640

40 91.0 0 91.0 5,600

63 90.9 2.60 93.5 5,560

- 32 72.6 18.3 90.9 5, 690
8.6 16.7 16.8 33.5 1,990,
4.7 8.55 6.39 14.9 916
3.2 5.87 4.39 10.3 633
4.4 8.39 2.80 1.2 666
3.2 38.4 4.28 42.7 31,000

Nore.—Flow of Abe Lincoln ditch estimated from two discharge measurements (p. 257) and {ragmentary
gage-height record.

SIMCOE CREEK BELOW SPRING CREEK, NEAR FOR\T SIMCOE, WASH.

Locarion.—In sec. 34, T. 11 N., R. 16 E., at site of proposed reservoir 4 miles north-
east of Fort Slmcoe, Ya.k]ma County.

DRAINAGE AREA.—77 square miles (measured on Plate I, Water-Supply Paper 369),

REecorDs AvAILABLE.—November 20, 1915, to September 30, 1920. For a station
just above Spring Creek, February 28, 1909, to November 20, 1915.

GaeeE.—Stevens continuous water-stage recorder on left bank just below Sprmg
Creek; installed November 20, 1915; inspected by Ivan Hartzell, Howard Rad-
ford, and J. P. McCafferty. Previous gages as follows: Prior to March 24, 1910,.
a chain gage 100 yards above Spring Creek; March 24, 1910, to November 20 ;
1915, staff gage at same site and datum.

DiscHARGE MEASUREMENTS.—Made from footbridge at gage or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel. Concrete control 16
feet below gage. Banks fairly high; not subject to overflow. '

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,

. from water-stage recorder, 3.5 feet at noon January 23 (discharge, 379 second-
.~ feet); minimum discharge, 0.2 second-foot, October 1-15.)

Maximum stage during year ending September 30, 1920, from recorder 0.84
foot at 7 a. m. May 10 (discharge, 30 second-feet); minimum discharge, 0.1 sec-
ond-foot August 7-13, 15-17, 19-25, September 3-13, 19-23, and 27-29.

1916-1920: Maximum stage recorded, 6.14 feet at 5 p. m. February 10, 1916
(discharge, 731 second-feet); minimum discharge August and September, 1920

IOE —~Stage-discharge relation not affected by ice.

vannsmxs —Considerable water is diverted above the station for irrigation. Smca
about April, 1920, Simcoe Creek flume has diverted from 0.25 to 5 second-feet at
a point just above Spring Creek. Monthly discharge April to September, 1920,
has been corrected for estimated diversion through flume.

RecuraTion.—None.
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AccurAcy.—Stage-discharge relation changed January 23, 1919 Rating curves
fairly well defined; revised October 1, 1919. Operatlon of water-stage recorder
satisfactory except as indicated in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table the mean gage height deter-
mined from recorder graph by inspection; for a few days in January, 1919, when
the range in stage was considerable, mean gage heights for shorter intervals were

- used. Records good except for periods during which recorder was not operating
for which they are fair.

: chlmye measurements of Simcoe Creek below Spring Creek, near Fort Simeoe, Wash.,
during the years ending Sept. 30, 1919 and 1920.

Date. Made by— hﬁ%ﬁ; ch];lrze Date. | p Made by— h(gizﬁ;. ch]:!rie;
1918, Feet, | Sec.dt. 1920. Feet. | Sceft,
Nov. 13 | D. 1. F. Calkins....... J 028 1.10 || Feb. 7| McCombs and Radford.] 0.56 | 10.2°
. Mar. 26 | McCombs and McCaf-
1919, fi L7210 18,1
]A‘pr. 3 | R. B. Kilgore......... J L3l 102 June 25 .36 2.%
ay 22 . .70 18.9 (| Aug. 14 .13
84| 15.2 14 .13 19
33 3.05 15 .13 20

8| 3.0

Dmly dwckarge, m seozmd feet, of Simeoe Creck below Spring Creek near Fort Simeoe,:
h., for the years ending Sept 30, 1919 and 1920.

Day. Oct. | Nov. | Pec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.2 0.8 4.0 37 47 9| 68 123 - 50 2.2 0,8
.2 .8 32 684 g3 68 18| 4.2 22 .6,
.21 . .8 .29 83 99 | 64 10.8 4.2 2.2 |
.2 .8 - 30 60 106 | - 58 10.8 4.2 2.2 )
2 6y 26l 4o 28 60| 106| 55 97| 42§ 20] .6
w2 .6 27 55 91| 47 9.7 4.2 L8l 7
.2 .6 25 50 7| 4 97 4.2 el U7
.2 .8 25 47 68 41 9.2 4.2 1.6 1.0
.2 8 2.8 4.4 29 4 61 38 8.7 3.9 L8 1.0
.2 .8 2.8 4.4 40 41 56| 34 9.2 3.9 1.6 W7
.2 .9 2.8 4.8 42 41 551 32 8.2 3.6 1.6 .7
.2 .9 2.8 4.4 40 38 521 31 82 3.6 14 .7
.2 1.1] .25 4.0) 34 38 491 29 7.7 3.6 1.4 .6
.2 1.1 2.5 4.04~ 34 37 47| 27 8.2 3.6 1.4 5
.2 1.3 2.5 4.0 33 36 46| 25 8.2 3.3 1.3 .5
.3 L3 2.5 4.4 35 35 45| 25 8.2 3.3 1.3 4
1.3 2.5 41 47 32 451 25 7.7 3.0 1.3 4
L5 2.8 1- 31 45 40 50 23 7.7 3.0 L0 Y 3

L5 3.1} 83 42 42 561 21 7.2 3.0 .8 .3
1.5 3.4] 40 40 46 60| 21 6.7 3.0 .8 «3

L7 3.4 32 38 49 56 | 19.7 6.7 3.0 .8 ]
17| 3.4) 66 36 52 56| 18.3] 6.2] 3.0 .7 ~&
1.9 3.4 | 819 35 655 56! 18.3 6.2 3.0 T 7
B 2.2 3.4 ] 251 33 56 56 | 18.3 5.8 3.0 .7 4
2.2 3.4} 163 35 551. 56 17.7 5.4 3.0 T .8

-1 2.2] 3.4in7 41 55 55| 17.7| 6.0 2.8 .6 3
3.7 8 38 53 56 16.5 5.0 3.0 W7 .3

2.3 3.7 68 41 56 63| 15.2 5.0 2.8 o7 .4

. 4.0 56 j.ie.-.. 61 641 14.8 5.0 2.6 N .3

4,0 49 |....... 72 66| 14.0 5.0 2.6 .6 .3

....... 4.0] 42 |....... 881i...... 13.4.......0 2.4 N7} PO
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Daily discharge, in second-feet, of Stmeoe Creek below Spring Creek near Fort Simcoe,
. Wash., for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | 8cpt.
.3 .4 L4 3.5| 10.3] 10.0] 15.4 52 1.5 62! 02
.3 .4 1.4 3.5 10.2 | 10.0| 15.4| 31 4.8 1.7 24 .2
.3 5 1.3 3.5( 10,0 10.¢| 149 21 4,2 2.2 .2 o1
.3 .6 14 3.5 9.9 10.0]| 149 19.9 3.8 2.2 2 p .1
.3 .6 1.3 3.4 9.7| 10.0| 149 | 19.9 3.8 2,4 2 .1
.3 .6 L3 3.4 9.6 | 10,0} 154 22 3.8 L8 .3 .1
«3 .6 1.4 3.4 9.4 1LO| 15.4] 23 3.8 1.8 .1 .1
.3 T 1.4 3.3 898 1L.0| 16.6 | 24 3.5 27 .1 .1
.3 .6 L5 3.3 90| 1LO| 17.8| 25 4.2 2.4 .1 .1
.3 .6 1.5 3.2 9.0| ILO| 17.8| 26 3.8 1.8 .1 .1
.3 .7 3.2 9.1 1.0} 17.8 | 24 3.8 1.3 .1 .1
.3 .7 v 35 9.2 L0 18.4} 19.9 3.8 1.4 .1 <
.3 .8 3.7 9.3| 143} 21 18.4 3.8 .8 .1 3
.3 .8 4.0 9.3 24 . 17.2 3.2 .8 .2 .2
3| 8l 45| 43] 94| 24 |2 | 160, 32 .4} | .2
.3 .8 4.5 9.4 23 b 14.9 3.0 .4 .1 .2
3 .8 4.8 9.4 23 13.7 3.0 .4 .1 .2
«3 .8 4.8 8.9 19.9] 21 18.1 3.0 .4 2 .2
.3 L0 4,7 9.4 21 12.0 3.0 .3 o1 .1
o4 1.1 2.2 4.7 94| 172.2] 19.9{ 110 2.7 .3 +1 .1
.3 1.1 2.4 4.6 9.4 17.2| 19.2| 10.5 2.7 .3 .1 .1
.3 1.1 2.6 4.6 9.4 | 18.4 | 18.4| 10.0 2.4 .3 .1 .1
.4 1.3 2.8 4.5 3.9 18.4| 17.2 9.4 2,4 2 .1 .1
.5 1.4 2.9 4.5 9.4 | 17.8 | 16.6 9.4 2.4 .3 .1 .2
.6 1.3 3.1 9.4 17.8] 16.6 8.9 232 .3 .1 3
.6 1.3 3.3 10.0 | 178 | 16.6 89 22 .2 .2 .2
.5 1.4 3.5 |15 0.4 16.6 | 17.2 8.4 2.0 .2 .2 .1
.5 1.4 a5 9.4} 160 21 7.9 1.8 2 .2 .1
.4 L4 3.5 9.4 16,4 24 7.4 1.8 2 2 .1
4 L5 381 eaceees 15.4 | 24 7.4 2.0 .2 .2 2
I 3 3.5 10.5|....... 5.4 |....... 6.5 [oo..... 2 02 feeennas

Nore.—Regorder not o rating Oct. 17 to Nov. 2, Ngv. 27 to Deg. §, 1918, Jan. 2-8, and 14, Deo. 10, 1919,
to Feb. 14, 1920; daily d?:eharge in above table for these periods mtmmd; braced figures showing
mean discl isek ti;%r periods included, obtsined by comparison with rec of Toppenish Creek and from
general information.

Monthly discharge of Simcoe Creek below Spring Creek, near Fort Stmcoe, Wash., for
: the year onding Sept. 30, 1919.

Discharge in second-feet.
Run-offin .

Month. , acre-feet.
'Maximum, | Minimum, | Mean.

n( .
80.9
2,04
348 -
, 970
3110
b
"3 7 .
11

76.9
30

Reps

RES

L e

14,800 -

8 g
«|gRpgecanogge
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\Eom’bmed monthly discharge of Stmeoe Creek below Spring Cresk and . Siwm Creek
Slume near Fort Simcoe, Wash., for the year énding Sept. 30, 1920.

Discharge .n second-feet. R
Combined
Month. Creek. run-off in
' Flume | Combined. | aecre-fest.
) (meane), | (mean). o
Mean.
0.35 0.35 2.8
W00 .. .90 53.8
2,07 |.. 2.07 127
6,29 {.. 6.29 387
9.43 |.. 9.43 542
15.3 |- 15.8 941,
18.7 18.7 1,110
15.4 17.4 1,070
3.18 6.7 -390 -
. 2.4 148
.6 -36.9
5 29.8
6.07 |oerenannns ’ 6.70 4,870

:i Ess;)ﬁmamd roughly from two discharge measurements (p. 258) and readings of the flume gage on Aug. 27
an

RESERVATION DRAIN AT ALFALFA, WASH.

LocarioN.—In sec. 29, T. 10 N., R. 21 E., at highway bridge a quarter of a mile south-
east of Alfalfa, Yakima County, and 2 miles above mouth of drain.

REcorps AvarLaBLE.—December 5, 1912, to September 30, 1920; miscellaneous méa-
surements 1911 and 1912.

Gaee.—Vertical staff on right bank under lnghway bridge; read by Miss Nellie Ide
and Mrs. M. Gelhart.

DISCHARGE MEASUREMENTS.—Made from footbridge 1,000 feet below gage.

CHANNEL AND coNTROL.—Bed composed of gravel. Shﬁtmg Banks high. Cur-
rent swift at all stages. .

EXTREMES OF DISEHARGE.—Maximum stage recorded during year endmg September
30, 1919, 4.2 feet on September 5-12 (discharge, 457 second-feet); minimum stage
recorded 2.95 feet January 10 (discharge, 175 second-feet).

Maximum stage recorded during year ending September 30, 1920, 4.5 feet,’
June 16~18 (discharge, 546 second-feet); minimum stage recorded 2.9 feet March
1-81, Apeil 1-7, 23+30; May 1, 2, and 5-8 (discharge, 190 second-feet).

1913-1920: Maximum stage recorded, 8.2 feet on January 2, 1918, from high-
water mark (discharge estimated at 1,500 second-feet); minimum stage recorded,
1.8 feet Fuly 3, Augu.et 12,15-31, September 1-14, 19, 1915 (dlsqha.rge, 145 second-
feet). .

Ice.—None.

ReauraTion.—None.

Accuracy.—Stage-discharge relation changed frequently before October 15, 1919;
fairly permanent after that date. Several rating curves used for short periods in
1919; well-defined curve used October 15, 1919, to September 30, 1920. Gage
read once daily to quarter-tenths. Daily discharge ascertained by applying daily
gage height to rating table, or by shifting-control method. Records excellent.

CooreraTION.—Some discharge measurements made by United States Office of
Indian Affairs.

Reservation drain carries the return water from irrigation by the reservation canals
and the underflow of Toppenish Valley. During the low-water period practically the
whole flow of Toppenish Creek is carried into this channel by seepage.

?

.
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Discharge measurements of Reservation drain at Alfalfa; Wash., dunng the years ending
Sept. 30, 1919 and 1920.

Gage Dis- G Dis-

Date. Made by— height. | charge. || Date- Made by— helght. | charge.
1018, Feet. | Secft. 1919. Feet. | Sec.ft.
Oct. 26 Bkﬂ!in and Henninger..[ 3.51 295 || Aug. 20 | Raleigh Skillin......... 3.73 367
Nov. 12 J.F. Calkins........ 3.22 232 || Sept. 28 |..... LY R 3.7 342
Dec. 28 SkillmandRiebardson 3.08 205 1] Oct. 15 |..... [ L 3.66 M

1819, © 1920,

Jan, 28 ..... A0ueeeseiinieaenan, 3.02 207 || Feb. 8 | John McCombs......... 3.11 229
Mar. 18 | Bkillin and C]emans 3.10 218 || Mar. 23 | Raleigh Skillin......... 2.9 <191
Apr, 2 ..l 32 245 27 | John MeCombs......... 2.90 188
y 20 . 3.41 205 || June 25| Raleigh Skillin......... 4.18 468
29 Raleigh smmn 3.79 362 27 | Les,  Skillin, and | 4.09 457

July 28 L, Parl 3.56 322 Paquette. M
29 Ralelgh Skillin 3.48 31 [ Aug. 16 | R. B, Kilgore.......... 3.61 37’

Daily discharge, in second-feet, of Reservation drain at Alfolfa, Wash., for the years mdfmg
Sept. 80, 1919 and 1920.

—-

Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
1918-19.
204 | 194 | 344 | 24| 224 277| 38| 38| 209 412
204 194| 322 234 24| 277| 380 | 387| 299 434
204 | 194| 200| 234 244 277 389 [ 299 434
204 | lo4| 200 234 266| 200]| 38| 39| 299 434
204 | 194| 277| 244| 277| 209| 389| 389| 322 457 .
2041 104 | 2771 244 299 389 | 389 322 7
o0 | 104| 277| 244 209 277| 412] 38| 322 7
204 | 194 27| 23| 200 255 412 367 | 322| 457
204 | 184 | 277| 234| 200 | 244 | 434 | 367| 290 457
204 | 175| 200| 234| 200 244 | 434 367 299 - 457
204 | 184 200 224 277| 266| 434 367 322 457
204 | 184 | 200 22| 277 286 434 322 | - 487
204 | 184 | 209| 224 | 255| 266 | 412 | 367 | 322 434 .
204 | 194 277 224| 255| 266| 412 367 | 323| 434
204 | 194 | 277 ) 224 244| 266) 412 367 344 434
204 | 184 9w 255 | 255( 412 367| B3| ‘a2
204 184| 277| 214 266| 266| 412 367 344]. 412
204 | 194| 209 214/ 266 277 | 380 | 367 | 344 413
204 | 194! 209| 214| 266| 277 | 380 | 367, 344 412
204 204 277 | 164 255  209| 389| 367 367 389
21 204 | 214] 26| 104| 255 200| 38| 367| 367| 389
22 204 | 224 255| 194 266| 209| 412| 367 367 367
23 194 | 234 | 255 194 | 266 | 200+ 412| 367 | 367 367
24 24| 26| 255 14| 277 322| 412 344| 367 367 °
25 194 | 322! 255 194 277( 344 (. 380 344 | 38 344 -
26 194 | 434 255 | 104| 2066 | 344 412| 322| 399 344
27 204 | 434 24| 194| 266 344 | 412 380 | 344
328 204 | 204 | 244 | 204| 266 344 380 | 322| 380 gg y
29 204 | 209 194 | 266 | 367 434 | 32| 42}
30. 204" 214 277 | 37| 434 209 412 M2
31 194 2241 ..... 389 02 l;
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Daily discharge,in setond-feet, of Reservationdrain at Al fal  fa, Wash., for awyears mdmg
ept. 30, 1919 and 1920—Continued.

oy

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept.
230 190 190 190 339 407 385 430
230 190 190 190 339 407 | 388 420
230 180 190 210 317 3851 -385 430
230 190 190 210 339 385 388 430
230 190 190 190 385 385 385 430
230 190 190 190 385 385 385 “430
230 190 190 190 385 362 3391, 430
230 190 210 190 407 362 339 430
230 190 210 200 430 385 339 430
230 190 210 210 430 385 362 430
230 190 210 230 1+ 430 385 339, 452
230 180 210 230 452 407 3 452
220 190 210 210 452 407 339 1 475
220 190 210 210 475 430 330 490
220 190 210 220 499 430 339 490
220 190 210 220 546 452 339 475
210 190 210 220 546 430 339 475
210 190 210 230 546 430 339, 476
210 190 210 251 522 430 339 475
210 190 210 251 522 430 - 452
210 | 190 210 273 522 430 339 452
210 190 273 475 430 339 430
210 190 190 284 475 430 382 475
210 190 180 284 475 430 362 475
210 190 190 295 4756 430 452
210 190 190 | 273 452 452 3856 430
210 190 190 273 452 430 383 430
200 190 190 284 430 430 a85 407
200 190 190 205 430 407 407 430

....... 190 190 295 430 385 430 430
....... 190 j.......} 817 |......| 38 430 |.......

Monithly discharge of Reservation drain at Alfalfa, Wash., for the years ending Sepi.

30, 1919 and 1920.

Discharge in second-feet.
Run-off
Month, in
Maximum, | Minimum,| Mean, | Bore-feet.
322 255 288 17,700
322 204 243 14, 500
204 194 203 , 500
434 175 231 14,200
344 244 281 15, 600
244 184 218 13,400
299 224 268 15,900
389 244 206 18,200
434 389 407 24,200
380 299. . 360. 22,100
412 299 346 21,300
457 322 407 24,200
457 175 205 214,000
367 262 331 20,400
2713 251 259 15,400
240 200 219 13,500
240 210 223 | , 700
230 200 219 | 12,800
190 190 190 11,700
210 190 ., 200 1,900
317 190 28 14, 600
546 317 445 500
452 362 410 25, 200
430 339 363 22,300
499 407 448 26, 700
546 190 295 214,000




250 SURFACE WATER SUPPLY, 1019 AND 1920, PART XII—A.

SATUS CRERK BELOW DRY CREEK, NEAR TOPPENISH, WASH,

Location.—Insec. 24, T. 9 N., R. 19 E., at dam site 1 mile below mouth of Dry Creek
and 9 miles southwest of Toppemsh Yakima County.

DRAINAGE AREA.—427 square miles (measured on tepographic maps and map of
Yakima Indian Reservation).

RECORDS AVAILABLE.—June 22, 1913, to September 30, 1920.

GacE.—Stevens continuous water-stage recorder on left bank inspected by H. E.
Larimore, E. L. May, and C. L. Walker.. ’

DiscuareE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—Bed composed of small boulders and gravel; shifting.
Stage of zero flow, according to measurements made July 27, 1919, gage helght
0.9+0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
7 feet January 23, from high-water mark (discharge, 2,160 second-feet); mini-
mum stage, from water-stage recorder, 1.50 feet at 11 p. m. August 26 (discharge;
10 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 3.87
feet at 3 a. m. March 14 (discharge, 548 second-feet); minimum stage, from re-
corder, 1.38 feet at midnight August 22, 23, 24 (discharge, 8 second-feet).

1913—1920 Maximum stage recorded, 9. 15 feet December 22, 1915, from high-
water mark in well (discharge 3,870 second-feet); minimum stage recorded, 0.28

foot at 10 p. m. August 28 and 4 a. m. August 30, 1915 (discharge, 6.6 second~

feet). :

Icr.—8tage-discharge relation affected by ice; flow ethmated from. gage-helght rec-
ord, discharge measurements, observer’s notes, and weather records.

Diversions.—Entire flow of Satus Creek above Lazy Creek is diverted for irrigation,
during July and August; records for low-water summer months show run-off of
Lazy and Dry creeks and seepage return from upper Satus.

ReauraTion.—None.

Accuracy.—Stage-discharge relation changed during high water January 23, 1919
and a slight change occurred probably April 8-30, 1920. Rating curve used
prior to January 24, 1919, and curve used January 24, 1919, to April 8, 1920, well
defined; rating curve used after April 30, 1920, fairly well defined. Operation
of water-stage recorder unsatisfactory through several long periods as indicated
in footnote to daily-discharge table. Daily discharge ascertained by applying
to rating table the daily mean gage height determined from recorder graph by
inspection. Records good except during breaks in gage-height record, for which
they are fair. P

Discharge measurements of Satus Creek below Dry Creek, near Toppenish, Wash., d‘urmg
the years ending Sept. 30, 1919 and 1920. ;

Gage | Dis- : e Dis-
Date. Made by— height.| charge. Date. Made by— heiZ%et. charge.
1915. Feet. | Secft. || 1010 ' Feet. s«.-g.
Nov. 11 | D, J. F. Calkins........ 1.58 32.1 || July 27| G. L. Parker.....:..... 1.60 18.1
1919 1920, : .
npr R. B, Kilgore....... L 344l 475 Feb. 5| MeCombs and Walker 2.37{ 14t
ay 19 John McCombs . 230 155 Mar. 27 |..... do. cened] 2,21 108
............... 2.63 210 June 28 | Leeand Walker........| 1.05 248
July 25 G. L Parker e 1.59 15.5 ) ‘
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cond-feet, of Satus Creek below Dry Creek, near Toppenish, Wash.,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan, | Feb, | Mar, | Apr, | May. | June, | July. | Aug. | Sept.
1918-19.

32 256 | 157 476 136 3 | 16 13
30 220 | 347 | 459 120 35 | 18 14
34 206 | 435 | 442 2] 33 | 17 14
39 203 | 354| 530 12| 30 | 18 i
2 192 289| 494 18| 28 | 17 15
30 270 .

43 176 | 250 | 459 us| 28 | 15 16
168 | 229 408 06| 27 | 14 17

162 | 206| 363 02| 26 | 14 17

184| 105| 335 %| 25 | 14 18

238 | 181 | 341 9% | 24 | 14 17

0| g 3| 48| 187| 80| 24 | 13 21
37 18] 314| 184| 85| 2 | 13 23

37 18 205| 10| 81| 2 | 13 2

36|} 200 165| 274| 165| 74| 21 | 13 21

35 10| 256 12| 72| 19 | 14 20

247| 159| e8| 19 | 13 20

304 1| 66| 18 | 13 19

08| 16| 61] 18 | 13 10

373| 16| 59| 18 | 12 18

363 58| 17 | 12 18

60 344 5| 15 | 12 18
323} 10| 52| 15 | 11 18

307 2| 15 | 12 19

298 51| 15 | 12 18

%) 15 | 1 18

212| 42] 18 | 11 18

43 350 ( 220 42| 17 | 12 18
5 221 42| 17 | 12 21
48 201 41| 18 | 12 22
2 63| 38| 18 | 12 22

28 () U e 146 |...... 16 | 13 |-
g9 15| 48| 18 85 1t

89| 108{ 46| 17 85| 11

87| I04| 43| 16 82| 10

g1| 102| 40| 16 82| 9.9

83| 12| 42| 15 85| 9.9

85| 102 40| 14 88| 10

| 13| 43| 13 g8l 10

96| 127| | 12 88| 10

107 10| 50| 11 96| 10

124 134| 2| 11 96| 1

| 68| s8] 12| 40| 10 96| It

80! 70| 10| 17| 36| 11 96| 11

s6| 58| 17| m7| 38| 1 92| 13

g3| 421 182 17| 39| 1 85| 15

701 25| 13| 113| 39| 9.9| 85| 16

501 1201 56| o03| 183| o7| 35| 92| 88| 13
74| 170| 165! 8| 34| 98| 85| 12

73| 154| 148, 8| 34| 99| 88| 10

71| 13| 19| 81| 32| 99| 96| 10

60| 13| 146, 79| 28| 9.6 92| 99

68| 16| 135| 71| 28| 99| 88| 11

66| 170| 128| 66| 26| 99| 85| 11

64| 44| 121] 64| 26| 96| 82| 13

63| 127| 17| 62| 25| 88| 82| 13

61| 12| 11| 58| 24| 9.6| 98| 13

ns| m| 5| 2| 92| 1 12

108 125| 54| 22| 92| 10 1

04| 14| 54| 91| 88 11 1

98| 131| 48] 21| 88| 12 11

96| 24| 511 20| 85 12 1

89 |....... 50 |....... 85| 12 J.......

E

NotE.—Recorder not operating Oct, 9-22, Nov. 4, Dec. 7-26, 1918; Jan, 1-10, 22-31, Feb. 11-23, Apr. 25
ec. 31, 1919; Jan. 1 to Feb. 4, Feb. 8-13,and 17-24, 1920, Discharge Jan. 23,

to May 10, May 20-25, Nov. 28t0
1919, based on observer’s record of fl

penish Creek on same day; Feb. 8-13 and 17-24,

crest and ratio of daily mean discharge to crest discharge of Top-

of no gage-height record ascertained by comparison with records of flow of Toppenish Creek.
figures show mean discharge for periods included.

104341—23—wsPp 512

17

1920, obtained by interpolation; discharge for other periods-

raced
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Monthly discharge of Satus Creek below Dry Creek, near Toppenish, Wash., for the years
ending Sept. 30,-1919 and 1920.

Discharge in second-feet. .
Month Run-off in
Maximum.| Minimum.| Mean. | 3Crefeet.
1918-19.

[ C] 7)) RS by i 18.3 1,130
NOVEIDOT. « e ciiiev et ceiee i eeiaennaas 48 23 32.6 1,940
49.5 3,040
360 22,100
192 10,700

309 19,
362 21,500
208 12, 800
77.4 4,610
21.5 1,320
13.4 824
18.3 1,090
138 100, 000
29.1 1,790
46.9 2,790
50.0 3,070
=11 120 7,380
February ............................. 88.8 5,110
). 3 %) « WP 421 54 118 7,260
ADril. .o 183 81 127 7,560
MY - e cee e eeeeae e ecae e e ea e e e nanennn 150 48 90.5 5,560
JUN . et 54 20 34.6 2,060
O 18 8.5 1.1 682
AUGUSE - ot ettt it 12 8.2 9.33 574
S 175311141 PP 16 9.9 11.4 678
BN 1T 421 8.2 61.3 44, 500

MISCELLANEOUS DISCHARGE MEASUREMENTS.

In addition to the records of stream flow obtained at gaging stations
and reported in the preceding pages, measurements of flow were
made at a number of other points, as shown by the following table:

Miscellaneous discharge measurements in drainage basins in Washington during the years

ending Sept. 30, 1919 and 1920.
Chehalis River basin,

Date. Stream. Tributary to— Locality. o e
1920. Feet. | Sec.-ft.
July 7 | Black River....... Chehalis River.. .| Below Beaver Creek at |.. .
Little Rock, Wash,
doai e 50.0
.do. 26.9
bridge il 0
way bri mile |........ @
%:)ve mouth,gWazh o2
.......................... e7.5
nghway bndge on main .9
road between Olympia
and Little Rock, Wash.
..... do....... .9
.......................... 3.9
l)‘hwa.y bridge ’; mile 5.3
above mouth, at Little
Rock, Wash.
..... d Dry.
............................ 88.4
3 nnle above mouth, at |.. 8.6
thtle Rock, Wash,
8.9
5.5
K S 10.3
'8y 4.
above mouth, %Nash
do 4.8
. 1.4
. 20 15.1

e Velocity estimated by means of foats,
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Skokomish River basin.
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e basins in Washington during the years
1920——Contmued

. Ga, Dis-
Date. Stream. Tributary to— Locality. height. | charge.
1920, Feet. | Sec.-ft
June 1 Hood canal .....c.c.... Olympie nghwa& bridge |........
near Union, W X
15 2,420
Sept. 24 2,300
30 1,400
1019.
July 5| South Fork of Skoko- | Skokomish River.....| 200 feet below Brown Creek, |........ 261
mish River. Wash.
Nisqually River basin.
1920,
Jan, 15| Nisqually River....... Puget Sound.......... Trail suspension bridge at {........ 72.0
Longmire, W: |
15 |..... L U SO (R (4 Former Ngia%‘r{w station near |........ 242
Ashfo,
14 | Paradise River........ Nisqually River....... Just helow Tatoosh Creek, |........ 19.8
near Longmire, Wash,
Aug. 9| LittleNisqually River.|..... [ 7 P u%%ln station at mouth, 1.08 1.5
. as -
Sept. 16 |..... [ Vs SR Ko T T FPUR L T J PR 2.07 150
21 i..... L T U O [ 7 TN P L 1+ J Y 1.85 112
Snohomish River basin. N
Sept. 19%| Miller Creek........... South Fork of Skyko- | Former I%agmg sfation at 2.01 187
mish River. Miller River, Wash 2.01 187
17 | Tate Creek...ovuuannn.. North Fork of Sno- | At mouth, 25 DN I 8.8
qualmie River.
Skagit River basin,
1918,
Nov. 2¢ Thunder Creek........ Skagit River.......... Gaging station % mile above 4.31 383
mouth, W ash
Bef..... [ {+ JOR R L U 20 PR L T 2 3.97 240
1lef..... ' T SR 0o U T JRO 1 4.18 297
3.50 168
3.50 129
3.29 118
4.92 468
5.75| 845
5.62 757
5.57 763
6.68 | 1,600
3.63 204
3.56 170
~40 | 2,040
Nov. 7¢| Stetattle Creek...... ..|..... L 1y VN Gaging statwnsoofeetabove 1.40 69.
mouth, W
1919
Feb. 24c .69 34
Mar. 10¢ .57 26
June 24¢ 2.80 392
July 28¢ 182 221
28¢ 2.18 a7
Sept. 27¢ .83 53

b Furnished by Stone & Webster Engineering Corporation.
¢ Furnished by city of Seattle.
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Miscellaneous discharge measurements in drainage basins in Washinglon during the years
ending Sept. 30, 1919 and 1920—Continued.

Skagit River basin—Continued.

; " Ga,; Dis-
Date. Stream. Tributary to— Locality. height. | charge.
1920, . . i Feet. | Secaft.
Mar. 29c| Stetattle Creek........ Skagit River.......... Gaging station 500 feet .73 45
above mouth, Wash.
July 11 |..... ¢ [0 O (1 R RO L [ 197 | 281
1918.
Oct, 22¢ Gaging station 3 mile above 8.70 77
mouth, Wash.
1919,
Feb. 25¢|.....doieieiiiiiiieeendOueenan el L4 L Y 8.58 | 64
Mar. 13¢/.....d0ecuneiniecnenninoeeindOeeen e do. 8.30 40
July 22¢|iicic@0eeeecnniiii e dOene e do. 9.91 | 302
Aug. 6cl.....@0iecienenii i iiiiidOni e do.. 9.46 | 173
LT 2 Pt RS AP 1 SO MY A0 eeereaeeeanaennn 8.53 | 49
1920,
Mar. 29¢f..... 4 ) IR {1 R PN L (TN 8.59 55
1919. A .
Oct. 19 | Whitechuck River..... | Sauk River........... G gstationabout 43 miles 1.15 | 157
above mouth, Wash.
22 f..... [ 1< T SO [+ [o Y PN & (TN 1.57 | 239
1920,
July 18 |. 3.58 | 867

18 1. 3.71 | 988

22 |. 2.88 | 594

22 | 2.97 | 589
Sept. 29 |. 2.39 | 458

1019,
Sept. 254| ClearCreeK............|..... [ (O, 300 feet above mouth, Wash. 0.65 | 229
¢ Furnished by city of Seattle. 2 Furnished by Nicolai Aall,
-Nooksack River basin.
1920, .
Aug. 26 | Nooksack River....... Bellingham Bay...... Gaging station at highway 1.93 7.2
bridgeat Excelsior, Wash.
Sept. 1]..... [ [« PRSPPI IRt {3 L TP MO s Lo YOS 1.50 44
Aug. 31 |..... L [« DR FPR L o TR Railway bridge at Warnick, 686
Sept. 1 | Glacier Creek.......... Nooksack River....... Railwa; t}w,;brm‘lge % mileabove 148
mou
Aug. 29 | Middle Fork of Nook- |..... s (o TR Gaging station at highway | 3.15 1,360
sack River. bridge 4 miles above
mouth Wash.

23 1 DRy [+ JRORRPRRRRPIDN PRI |+ JORRRSURIPURIIORI HORPIN |+ JR 1.58 | 244
Sept. 1 [ 1o PR RPN SN s '+ MORUIPRIPIN RPN | | MO 1.70 | 283
Aug. 30 | South “Fork of Nook- Gagm station at Saxon 3.47 | 432

sack River. Bridge, Wash.

31 ... do ...................... d ..... feteeennneeaenean 3.24 | 203
Sept. 2 |.....00u e viimiiinan.. U 10 ORI BN [ FO e 2.97 | 180

2 Skooku.m Creek........ South Fork of Nook- nghway bridge at mouth, |........ 35.0
sack River, ‘Wash.
Kootenai River basin.

1919, % . . .

Mar. 20 | Lake Creek............ Kootenai River....... Bridge 1,000 feet below gage | 2.15 | 277
near Troy, Mont. .
Clark Fork basin.

1918, : . ) .
Nov. 20 | Swan River............ Flathead Lake........ Big Fork, Mont....ceenuune.. 394.30 | 504

1919. ’
Mar. 22 |..... [+ L TN FP {3 L YRR N (3 L SO 304.20 | 490
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¢ basins in Washington during the years

ending Sept. 30, 1919 and 1920—Continued,
Stranger Creek basin.
Date. Stream. Tributary to— Locality. G’;ie Dis-
. . height. | charge.
1920. Feet. | See.-ft.
May 17 | Stranger Creek......... Columbia River....... Former gaging station at 0.55 11.2
Inchelium, Wash.
Kettle River drainage basin.
1919. .
May 9 | Lambert Creek........ Curlew Creek.......... At mouth, Wash............]..cco.. 5.2
1920. -
fipr. 8 |eou.s (s { TOUPUUUPUUTRI FU [ (TR FO T4 L TR PR K4
ay 14 [.__.. 0: [+ TOUPUPRRPRPIN PR 11 PO AP £ L RSP 5.1
Spokane River basin.
1920.
July 30 ¢} Coeurd’ AleneRiver...| Coeurd’Alene Lake. .. Gﬁinﬁstationnearﬂ.ataldo, 2,138.00f 606
ano.
Aug. 4 2,137.84 | 508
28 ..12,137.91 402
Sept. 23 2,137.87 540
June 7| Little Spokane River| Spokane River........| Mouth, Wash............. ... ...... 402
X R 7 S I R S 1 YU Y b SN S 379
¢ Furnished by Washington Water Power Co.
Sanpoil River basin,
1920,
Sept. 9 | Lost Creek............ West Fork of Sanpoil | Gaging station 1,200 feet 0.44 2.0
River. below Sheep Creek near
Aeneas, Wash.
Nespelem River basin.
1920.
8ept. 29 Dam site at headworks of 5.3
Nespelem canal, Wash.
L2 8 FUUY's [ SO PN [+ SRR P L 5.9
Okanogan River basin.
1919.
Mas])r20 13 | Okanogan River.......| Columbia River....... Hx‘%lway bridge at Oroville, |........ 630
Sept. 4{.....d0.ceeeiainniiii e e @0inn e e i@0iian i iiais e 307
9 Bonapa.rte Creek . Oka.nogan River...... a«% station 3 mile below 2,13 .1
te of Anglin ditch,
near Anghn ‘Wash.
June 4 | Sinlahekin Creek...... Similkameen River Just _below proposed Blue |........ 3.6
Lake diversion, Wash.
41..... [ ¥ Y SO, [ 2 T Former gaging station at
Garrett ranch, near Loo- [........ 3.8
, Wash.
8 1..... L 1+ SO S [ [ RPN SN 5 R ORARN AP 6.7
9..... s 1+ TR IRI SR [ 1 AR MO 5 L YN F 6.0
1919.
May 12 | West Okanogan Val- [..... [ T 500 feet below headgate |........ 106
ley lrrlgatmn dis- 2% miles below Night-
trict cal hawk, Was]
Aug. 19 [..... [ 1+ TR PO L [ M Opposxte gage on Similka- |........ 114
meen River, near Oro-
1920. ville, Wash.
Sept. 5...c.d0.ciiiiiieniaaiiifeaann (s 1 TR I [ 1 RN A 108
June 4 | Barnes and ‘Wilder | Sinlahekin Creek......| Head at Blue Lake near |........ 4.0
ches ‘Loomis, Wash,
g ..... [+ 1 TS do... ................... d ............................... gg
July 31 "vifliiteéiéﬁé"{r}ig'ééiéﬁ' Right 5 o Toats’ 3.4

district canal.

oulee Creek } mile

below gage.
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Miscellaneous discharge measurements in drainage basins in Washington during the years
ending Sept. 30, 1919 and 1920—Continued.

Methow River basin.

. Gage | Dis-
Date. Stream. Tributary to— Locality. height. | charge.
1919. . Feet. | Sec.-ft.
Aug. 13 | Methow River......... Columbia River....... 1 mile above Chewack |........ 403
. Creek, Wash.
Oct. 21..... < 1+ R I LA POy & (o PN 0.70 169
Aug. 13 | Chewack Creek........ Methow River........ Highway bridge at Win- 1.34 127
throp, Wash.
Oct. 2|..... [ 1 R P [ 1+ TR RS P [« 1 . ceeeens| 1,06 72,5
1918.
Oct. 2| Twisp River...........|..... 6 1 3 mile above mouth of North .43 5.6
Creek, Wash.
1919.
Aug. 11 |..... [ 1 I AP, [ L S 6 miles above mouth, above |........| 187
all diversions, Wash.
Aug. 11 | .d0ueerececannennaca]eanas [ 1 S, weeeees| Mouth, Wash.......ooiivii]eanaiaan 113
1920.
Sept. 22 | Falls Creek............ 400 feet above mouth, above |........ 7.5
Falls Creek ditc ash.
22 | Eight-mile Creek 300 feet above mouth, Wash. 13.8
June ;g Boulder Creek........ .| 1,000 feet abovemoutfl, Wash ggg
PRORRY's U+ YRR PRI : [ SOOI SN Ouersernenvannnnvsonnnns 3
Sept. 24 |..... [« 400feet above mouth, Wash. 6.7
1919.
Aug. 13 | Foghorn ditch......... Methow River about | Above all laterals, 3 mile....|........ 30.5
3 miles above Che- |  below intake, Wash.
wack Creek.
13 | Banker-Wetzell ditch..; Right side Methow | Intake at Wolf Creek, Wash_[........ 6.0
1ver.
13 | Jones ditch............ Left side of Chewack | 3 mile below intake, Wash...|........ 1.2
Creek about 7 miles
above mouth.
13 | Chewack ditch........ Left side of Chewack | Above all laterals, 5.9 miles |........ 43.0
Creek about 6% above Winthrop, Wash.
miles above mouth.
11 | Burke-Lehman ditch..| Left side of Twisp | Above all laterals, 1 mile |........ 4.1
River-about 6 miles below intake, Wash
above mouth.
11 | Methow Valley irriga- | Right side of Twisp | } mile below intake, Wash..|........ 51.2
tion district canal. Riverabout 43 miles
above mouth.
1920.
June 13 |..... [ 1 TN F, [ T R Gaging station 3 miles below 2.56 46.4
headworks, at Twisp,
‘Wash. .
..... QO .eerinneenrenenneneeas]| 2.62 48.3
..... do... 2.59 50.0
..... do.. 2.24 41.2
..... do.. 1.82 31.5
..... do.. .84 13.5
..... T 1.83 33.2
..... L U J 1.85 3.1
Aug. 11 | Klinkert-Staplesditch.| Right side of Twisp | Intake, Wash...... [N B 4.4
River 33 milesabove
mouth,
12 | Byrne’s or North Side | Left side of Twisp | 400 feet below intake, Wash.|........ 4.1
diteh. River 2 miles above
mouth.
11 | Risley ditch........... Right side of Twisp | § mile below intake, Wash. .|........ 9.0
River % mile above
mouth,
1920. .
June 15 Gaging station 3 mile below 4.55 6.2
intake, at Twisp, Wash.
238 PR 1, TRy PR s 1+ JOPRO R PR Q0. eiiriiiiene...]| 4.43 5.0
29 . 4.52 £.4
Aug. 24 4.39 8.2
4.48 9.7
Sept. 21 4.73 12.0
4.46 9.2
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Miscellancous discharge measurements in drainage basins in Washington during the years
ending Sept. 30, 1919 and 1920—Continued. .

Methow River basin—Continued.

. . Gage. | Dis-
Date. Stream. Tributary to— Locality. beight.| charge.
1919. Feet, | Sec~ft.
Aug. 14| Barclay ditch........| Left side of Methow | 3 mile below intake, Wash..{._.... .. .
River about 2 miles
Chewack Creek.
14 | Bolinger ditch......... Right side of Methow |..... {5 1o R P 4.9
River about 2 miles
above Methow,
Wash.
15 | Steiner’scanal......... Left side of Methow | 3 milebelow intake,opposite}........ 11.0
River 2 mile asbove power plant, Wash.
Okanogan  Valle
Power Co.’s plant. .
15 | Larraby ditch.........: Left side of Methow | Lower end of siphoncrossing |........ 1.7
River above 53 of Methow River, Wash.
miles above mouth.
15 | Starrcanal............ Right side of Methow | 3 mile below intake, Wash..|........ 13.2
River 3} miles above
mouth.
15 | Parker ditch........... Conduit to Okanogan | Above laterals, 800 feet be- |........ 3.0
Valley Power Co.’s low power house, Wash.
plant, 24 milesabove
mouth of Methow
River.
Chelan River basin.
1919.
Aug. 4| DomkeCreek.......... Lake Chelan. .........| Proposed dam site at outlet |........ 22.2
of Domke Lake near Lu-
cerne, Wash.
Yakima River basin.
1920.
May 7/ Selah Valley canal..... Naches River......... St%vmphwaste near Naches, | 3.17| 118
ash,
June 4f|... .o iiiiiiiiiii e @0 15 1 TR U, 3.21 119
July 8f|.c..idoeeeeiiiiiniiiii]eraen@0i il [ [ P, 1.25 23.1
1 O T N s e SN 3.17 | 113
Sept. 167(.....d0. . ciiieiiiiefoeeado il L0 T 3.12 110
29, TP 1. Y PP 2.91 99.6
June 25 Gaging stationat head, Wash| 2.51 13.9
Auog. 15 o feuees {5 1o PO 1.80 5.0
June 25 | Simcoe Creek flume. .. Gaging station near head- .82 3.4
works, Wash.
Aug. 15|..... [« PR FR [0 [ TR PN L [+ PO .30 .4
14 | Spring Creek..........|.ou.. do.......... wev...] Mouth, Wash.oo.oooooiiii]aeeaenes .2

f Furnished by U. 8. Reclamation Service.
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